” SEATTLE REGIONAL MEETING—OCTOBER 29-30, 1957 


JOURNAL 


OF THE 
AMERICAN 
CONCRETE 
INSTITUTE 


THIS MONTH 


Papers and Reports 1025-1078 


Hot Weather Concreting Problems 
ACI COMMITTEE 605 


Tables for Circularly Curved Horizontal Beams 
with Symmetrical Uniform Loads 
MARTIN SCHULZ and MAURICIO CHEDRAUI 


Mortar- and Concrete-Making Properties of Natural 
Sands Related to Their Physical Attributes 
ip wae C. F. ZIETSMAN 


Arn Idea for Long-Span Prestressed Concrete Bridges 
E. VAN WALSUM 


Diagonal Tension Strength of Reinforced Concrete 
T-Beams with Varying Shear Span............. 
A. F. AL-ALUSI 1067 


Concrete Briefs 1079-1084 
Current Reviews 1085-1104 


News Letter 





Factory-Made 
Heawy-Duty Pawement 


Bhs aaa 





@ Completing the $rd Tube of Lincoln Tunnel and its complicated approaches with- 
out traffic interference is an outstanding achievement. Typical of how The Port of 
New York Authority engineers public convenience into such projects is the North 
Bergen, N. J. Approach Viaduct widening 


Poured-in-place concrete would have tied up traffic Precast, prestressed paving 
slabs were the public-serving answer. <A total of 263 5-in. and 6-in. slabs, respectively 
20 ft. x 6 ft., and 10 ft. x 20 ft., were used. Fast economical installation again con 


firmed the advantage of quality members, fabricated to closest tolerances, under fac 
tory controlled conditions 


Confirmed again, as well, is the advantage of using ‘INCOR’* 24-Hour Cement for 
assembly-line speed-—maxjmum output at minimum forming and prestressing cost 
dependable high early and high ultimate strengths . . . utmost realization of 
the advantages inherent in modern prestressing 
*Reg. U.S. Pat. Off. 
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In ACI Journal next month 


SupcomMitrere Il of ACI Commirrer 622 presents “Form Construction 


Practices,” a report covering construction practices and recommendations for 


the improvement of general industry standards to promote safety, economy, 


and good workmanship. A summary of answers to questionnaires sent to 


contractors engaged in all types of concrete construction is presented in an 
appendix. 


* 


“A Study of Plastic Hinging at the Intersection of Beams and Columns’’ by Georce 
C. Exner reveals the amount of concentrated plastic rotation developed at the connec- 
tion between beams and columns. Thirty-three tests were conducted at various loading 
rates, and with varying steel ratios, column widths, and nominal concrete strengths. 


* 


Roy R. Crark describes ‘Mass Concrete Control in the Detroit Dam” 
where control procedures established uniformly stable conditions at the base 
of the dam. The project was constructed substantially without cracks on 
ends or surfaces of blocks, at a total cooling cost of $0.63 per cu yd of mass 
concrete. Economy was achieved by carefully coordinated planning during 
the design period and by adopting several complementary construction 
techniques, 


te 


Inaugurating the new ACI publication policy, discussion of papers published in the July 
through December 1956 JourNavs will appear as the last section in the June 1957 issue 
Discussions of the following are scheduled: 

“Prestressed Concrete Pavements for Airfields’? by Tuomas CHoLNoky 

“Spacing of Reinforcement in Beams’’ by 8. J. CHAMBERLIN 

“Some Implications of Recent Diagonal Tension Tests’’ by Pain M. Fercuson 

“An Expression for Creep and Its Application to Prestressed Concrete’? by Crevpe 
IRZEN 

“Empirical Time-Strength Relations of Concrete’? by Myron L. Gora 

“Strength of a Concrete Slab Prestressed in Two Directions’? by A. C. Scorpe.is, K 
Pister, and T. Y. Lin 

“Auditorium Framed with Prestressed Roof Girders’’ by Eric C. MoL_ke 

“Structural Lightweight-Aggregate Concrete’? by Ratpu W. Kiuce 

“Helicoidal Staircases of Reinforced Concrete’ by Vicror R. BerGMan 

“Considerations in the Selection of Slab Dimensions’’ reported by Surcommirree II, ACI 
COMMITTEE 325 

“Guide for Ultimate Strength Design of Reinforced Concrete’? by CHARLES 8. Watney and 
Epwarp CoHEN 

“Lightweight Aggregates for Concrete Masonry Units’? by C. C. CarLson 

“Insulating Concretes’”’ by R. C. VaLorg, Jr. 

“Prestressed Bridge Designed for Crane Load at Niagara River Weir’? by A. M. Loun1 

“Particle Interference in Concrete Mixes’ by B. J. Burcuer and H. J. Hopkins 

“Proposed Recommended Practice for Evaluation of Compression Test Results of Field 
Conerete’’ reported by ACI Commirree 214 
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SYNOPSIS 


This progress report discusses the subject matter which is proposed for 
inclusion in a recommended practice now being drafted by the committee. It 
discusses, briefly, effects of concreting in hot weather; factors in minimizing 
hot weather difficulties; keeping concrete temperature down by controlling the 
temperature of its ingredients; production and delivery, placement and protec- 
tion, and concrete testing in hot weather. 


INTRODUCTION 


That hot weather creates special problems of concreting there can be no 
doubt. This seems to have come as a surprise to some. That there should be 


! 


cold weather difficulties—yes! But hot weather, why? 


Actually, the over-all problems have been recognized for a long time, but not 
in the experience of the average producer and user of concrete. Emphasis 
has been placed on hot concrete rather than hot weather—and primarily 
from the point of view of heat of hydration in massive sections. There has been 
occasional recognition of hot weather as such, with placement of concrete 
restricted to the cool of the evening and night. These have been looked upon 
“us special cases and not of general application. 

*Presented at the ACI 54rd annual convention, Dallas, Tex., Feb. 26, 1957. Title No. 53-57 is a part of copy 
righted JOURNAL OF THE AMERICAN Concrete InetiruTe, V. 28, No. 11, May 1957, Proceedings V. 53. Separate 
prints are available at 35 cents each. Diseussion (copies in triplicete) should reach the Institute not later than 
Sept. 1, 1957. Address P.O. Box 4754, Redford Station, Detroit 19, Mich. 

This report was submitted to letter ballot of the committee which consists of 17 members; 13 members returned 


their ballots, of whom 13 have voted affirmatively. 


1025 
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The problem is made more pressing in recent years by ever-increasing speed 
of construction. We have higher early-strength cements which means finer 


grinding and modifications in compound composition contributing to rapid 


gain in strength and rapid generation of heat. Larger batches of concrete are 
handled which, undoubtedly, tend to accentuate the problem. 


ORGANIZATION OF COMMITTEE 


Late in 1955, Committee 605 was organized “to review information on the 
effect of hot weather on the characteristics of fresh and hardened concrete 
and to develop a recommended practice for controlling ingredients, batching, 
mixing, transporting, placing, protecting, and curing concrete during hot 
weather.” The committee held its first meeting in Philadelphia on Feb. 23, 
1956. Its assignment was reviewed and a great deal of correspondence ensued. 

Four subcommittees were appointed dealing with various aspects of the 
problem, as follows: (1) Materials, C. E. Wuerpel, chairman; (2) Production 
and Delivery, Byron P. Weintz, chairman; (3) Properties and Tests, Ernst 
Gruenwald, chairman; and (4) Placement and Protection, Lewis H. Tuthill, 
chairman. ‘There is, of course, a great deal of overlapping in the scope of the 
subcommittees’ work and, in this report, no effort is made to distinguish 
among their contributions. 


EFFECTS OF CONCRETING IN HOT WEATHER 


Among the principal evidences that mixing and placing concrete in hot 
weather present problems are: 


1. Strength is frequently reduced. To a large degree, this may be due 
to increased water demand which accompanies high temperature and 
which results for the most part from the more rapid hydration of the 
cement and perhaps in a small degree the reduced surface tension of the 
water. Another factor contributing to lower strength is, undoubtedly, 
the greater importance of adequate protection and curing under condi- 
tions conducive to rapid evaporation. Further, there is evidence that 
test cylinders, even when adequately protected from drying out, suffer 
strength reductions due to exposure to relatively high temperature during 
early periods,!.!°."! 

2. The formation of cracks in flat surfaces at early ages is much more 
prevalent in hot weather than at other times. Plastic shrinkage cracks 
which form in the partially hardened concrete within a few hours after 
placement develop most frequently, although not exclusively, under hot 
weather conditions. Rapid drying of flat surfaces is a principal cause of 
this plastic shrinkage, and hot weather is a heavy contributor to such 
conditions. 

4. Concrete that sets at high temperature has greater thermal shrink- 
age than that setting at low temperature. This, coupled with the effects 
of drying, aggravates the problem of shrinkage cracking. 
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1. High temperatures accelerate the early hydration of the cement 
with a resulting increase in rate of stiffening of concrete. That, as 
already stated, increases the demand for mixing water which not only 
reduces strength but contributes to volume changes, including plastic 
shrinkage. 

5. There are many miscellaneous problems, most of them related to 
the principal ones named above, which result from hot weather. The 
maintenance of adequate curing conditions is made more difficult. The 
amount of purposely entrained air may be less readily controlled due, 
primarily, to the reduced surface tension of the water. Certainly, for a 
given amount of air-entraining agent, warm concrete will entrain less 
air than cool concrete." ."4 


FACTORS IN MINIMIZING HOT WEATHER DIFFICULTIES 


Although a great deal remains to be learned, experience and research have 
provided some indications of methods for reducing the dangers of concreting 
in hot weather. Excessive water demand with its adverse effect on strength 
and volume changes, and the effects of high temperature per se on these 
characteristics, can be reduced by maintaining concrete temperatures at 
moderately low level. Problems of excess water demand and strength reduc 
tion may also be alleviated in some cases by the judicious use of admixtures. 

Attention to scheduling and delivery to avoid excessive mixing or delays 
of discharge help to prevent drying and stiffening before placement, or the 
need for adding retempering water. Proper protection and curing after 
placement reduce the likelihood of cracking due to plastic shrinkage, drying, 
or cooling from high temperatures. 


MATERIALS 


The most direct approach to keeping concrete temperature down is by 
controlling the temperature of its ingredients. The contribution of each 
material in a concrete mixture to the temperature of the concrete is direetly 


related to the temperature and specific heats of the materials and the quan 
tities used. A good approximation of the temperature of fresh concrete can 
be calculated from established relationships.* In warm weather, the com 
puted temperature is generally slightly lower than the actual temperature due 
to the fact that the computations do not take into account the heat of wetting, 


the heat liberated by hydration of the cement, and the mechanical work of 
mixing. Calculations based on the formula in the footnote show that, for a 
typical concrete containing 6 sacks of cement per cu yd with a water-cement 
" 8(7T.W. + TW + 7,W + TaWa 
S (We + We) + Wy + Wo 


weight in lb of aggregate (surface dry) and 7. 
weight in lb of cement and 7 its temperature 
weight in lb of free moisture in aggregate and T's 
weight in lb of mixing water and 7» its temperatu 
0.20 assumed specific heat of dry materials 
temperature of freshly-mixed concrete, deg I 





1028 JOURNAL OF THE AMERICAN CONCRETE INSTITUTE May 1957 


ratio of 0.5 by weight, the temperature would be changed approximately 1 F 
by any one of the following changes in temperature of ingredients: cement 
9 F; water 3.6 F: aggregate 1.6 F. 

From the preceding it will be seen that the aggregates and mixing water 
exert the most pronounced effect on the temperature of the concrete. Thus, 
it is essential to utilize all available means for maintaining these materials at 
low temperature for hot weather concreting. 


Aggregates 


There are several procedures that lower the temperature of the aggregates. 
Shading the stockpile from direct rays of the sun provides some benefit. 
Sprinkling stockpiles and keeping them moist results in cooling due to evapora- 
tion, this procedure being especially effective when the relative humidity is 
low; it is less effective with dry aggregates which absorb water. When aggre- 
gates are stockpiled during hot weather it is desirable for successive layers to 
be sprinkled as the pile is built up. On some large jobs* aggregates have been 
cooled by forcing refrigerated air through the bins. 


Water 


Pound for pound, the mixing water has the greatest effect of any of the 
ingredients on the temperature of the concrete since it has a specific heat 
about 41% to 5 times those of cement and aggregates. It should not be over- 
looked, however, that it is used in much lesser quantities than other ingredients. 
ven so, the use of cool mixing water is effective and every effort should be 
made to use water from a cool source and to keep it cool by the protection of 
pipes and tanks. 

The use of ice as a part of the mixing water greatly increases its effectiveness, 
since, on melting, it takes up heat at the rate of 144 btu per lb. Thus, if ice 
were used as 50 percent of the mixing water in the 6-sack concrete considered 


above, the melting of the ice alone would lower the concrete temperature 


approximately 20 F and the resulting water would have an additional cooling 
effect in the neighborhood of 7 to 8 F. To take advantage of the heat of 
fusion, the ice must be incorporated directly into the concrete as a part of the 
mixing water. Conditions must be such that the ice is completely melted 
by the time the mixing is completed. 


Cement temperature 


Hot cement may result from the heat generated mechanically during the 
grinding of the clinker and also from the grinding of hot clinker. Since this 
heat is lost slowly during the storage, cement is often delivered at rela- 
tively high temperature. Although, as already shown, changes in temperature 
of the cement produce significantly less change in the temperature of the 
fresh concrete than the other ingredients, it does exert an effect, and therefore, 
it is prudent to place a maximum limit on its temperature as it enters the 
concrete. A reasonable limit may be 170 F. 
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Admixtures 

The hydration of cement is accelerated by increasing the temperature of 
the concrete. It seems probable that this acceleration is largely responsible 
for the increase in water requirement caused by increased temperature of the 
fresh concrete. This suggests the possibility that certain retarders, when 
used as admixtures, might offset the increase in water requirement at higher 
temperatures. If that is so, they should prove to be beneficial provided they 
do not interfere with the subsequent hydration of the cement and strength 
development of the concrete 

In tests reported by Tuthill and Cordon,* a group of retarders were found 
to delay setting time of the concrete and, in some cases, to increase the strength. 
The entire field of the use of admixtures that may prove to be beneficial for 
hot weather concreting practices deserves further study. Unless experience 
has been had with a retarder, its use as an admixture should not be attempted 
without technical advice, or, preferably, advance experiment with the cement 
and other concreting materials involved, to determine the extent of its effects 


on the setting time and other properties of the concrete.® 


PRODUCTION AND DELIVERY 


Problems of production and delivery overlap those of materials. The 


temperatures of the aggregates, water, and cement have an important bearing 


and every effort should be made to maintain them at such a level that they 
will not contribute unduly to high temperature of the concrete. The ready- 
mixed concrete operation presents some special problems. During hot weather, 
care should be exercised to reduce the amount of mixing done on the concrete 
to the minimum which will insure adequate quality. Iffort should be made 
also to reduce the time element to the extent practical. Trucks should be 
dispatched so as to avoid delay and unnecessary additional mixing at the job. 
exposure to the hot sun while waiting to be unloaded should be minimized. 
Heat reflecting colors for mixer drums should be expected to help 

\ temperature of 90 F is considered a reasonable maximum limit for con- 
crete at the time of placement in hot weather. However, it is cautioned that 
in many situations difficulty may be encountered with concrete at temperatures 
approaching 90 F and every effort should be made to keep the concrete at 


lower temperature. 


PLACEMENT AND PROTECTION 


Difficulties from hot weather concreting can be minimized by more rigid 
controls of placement and protection than are required at other times. In 
addition to controlling the temperature ol the concrete as delivered to the 
work, much can be done with placement facilities and practices to keep 
temperatures low. ‘To the extent feasible, mixers, chutes, belts, pump lines, 
and forms should be shaded. Surfaces of such equipment as pump lines, if 


painted white, will absorb substantially less heat than when painted other 
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colors. Aluminum painted surfaces, for example, may be 10 to 15 deg warmer 
in the hot sun than white surfaces. Surfaces covered with damp burlap, kept 
damp, offer many advantages; the heat absorption is low and cooling results 
from evaporation. 

Sprinkling of forms, reinforcing, and subgrade with cool water just prior 
to placement is beneficial. Wetting down the area around the work will cool 
the surrounding air and increase its humidity, thus lessening the likelihood 
of rapid setting. When temperature conditions are critical, it may be prudent 
to restrict work to the cool of the evening and the night. Not only are tempera- 
tures lower but evaporation is less. 


Placement 

Speed of placement and finishing helps to minimize hot weather difficulties. 
Delays contribute to slump loss and the resultant use of additional mixing 
water to offset it. Ample personnel should be available to handle and place 
the concrete immediately after its delivery to the forms at an acceptable 
temperature. On flat work, all steps in finishing should be carried out promptly 
and here again adequate personnel, both as to number and skill, are important. 

Other modifications in usual placement practices are helpful. Concrete 
should be placed in layers thin enough and in areas small enough so that 
vibration or other working of the concrete will insure complete union of 


adjacent layers. If cold joints tend to form, if surfaces set and dry too rapidly, 


or if plastic shrinkage cracks appear, the areas should be kept moist by means 
of fog spray, wet burlap, cotton mats, or other means. When these precautions 
are not sufficient, it may be desirable, as mentioned earlier, to supplement 
them by restricting work to the cool of the evening and the night. If plastic 
shrinkage cracks do form, they can often be worked together during the 
finishing operation. 

In short, all placement procedures should be directed to keeping the concrete 
as cool as practical and assuring its setting and hardening under temperature 
conditions which are reasonably uniform and moisture conditions which will 
minimize drying and drying shrinkage. Concrete, however it is delivered, 
by pump, truck mixer, or otherwise, should be received at the forms at accept- 
able temperatures and whatever is practicable should be done to minimize 
increases in them. 

In addition to the precautions outlined, further protection may be secured 
by the use of the proper amount of an approved water-reducing retarder. As 
already pointed out, the use of such admixtures should not be attempted 
without informed advice and advance experiment with the materials involved. 


Protection and curing 

Since hot weather leads to more rapid setting and drying of concrete, pro- 
tection and curing are far more critical than during cool weather. Conse- 
quently, particular attention should be paid to having all facilities ready for 
prompt application of curing. Care should be exercised to protect exposed 
surfaces from drying for any reason. Wherever it is practicable, continuous 
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water curing is to be preferred. Continuity is important because volume 


changes due to alternations of wetting and drying are detrimental and promote 


the development of pattern cracking. 

eliance should not be placed on forms for curing during hot weather. 
Whenever practical, water should be applied to formed surfaces, while the 
forms are still in place. Unformed surfaces should be kept moist by wet 
curing for at least 24 hr—and the covering should be placed as soon as the 
concrete has hardened sufficiently to prevent surface damage. If moist curing 
is not continued beyond 24 hr, the surface should be sprayed with white pig- 
mented sealing compound or covered with a suitable plastic membrane. The 
pigment not only reflects heat but simplifies checking the uniformity and 
extent of application of the membrane. The need for adequate curing is 
greatest during the first few days after placement. 

On hardened concrete and on flat surfaces in particular, it is desirable that 
curing water initially applied should not be much cooler than the concrete 
because of the shrinkage stresses which would be introduced, with resultant 
cracking. Where backfilling is involved, it should be done as soon as safe 
and practicable. At the completion af controlled moist curing, an effort 
should be made to reduce the rate of drying by avoiding air circulation to the 
extent that is feasible. 


CONCRETE TESTING 


The accuracy of testing is always highly important. In hot weather, con- 
formance to the standard test methods becomes more critical. 

As discussed earlier, high temperature of concrete at early ages is detrimental 
to strength independently of the side effects of increased water requirements 
and the possibilities for rapid stiffening. In addition to the effects of heat, 
further damage to test specimens may result from loss of moisture due to 
drying. For these reasons, extra care is needed in hot weather to maintain 
temperature and moisture conditions for strength test specimens as required 
in the standard test methods. 

Much that has been said concerning protection of concrete in the structure 
can be extended to apply to strength test specimens. Proper temperatures 
can be maintained by avoiding exposure to the sun and by utilizing the cooling 
effect of evaporating water, either from damp burlap or wet sand covering 
the specimens. Merely covering the test specimen with a lid or plate is not 
sufficient in hot weather to prevent loss of moisture. Damp sand, wet burlap 
or, in the rare cases when available, fog sprays will insure retention of water 
by the specimens. 

Specimens used as the basis for acceptance must be transferred at the age 
of 1 day to a location (usually the laboratory) where they will receive con- 
tinuous standard moist curing until test. This requirement, as in the case of 
provisions for early protection, is of particular importance in hot weather 
because of the great damage to strength which results from high temperatures 
and drying. 
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CLOSURE 


It is hoped that the presentation of this progress report will inspire discus- 


sion Which will be of assistance to the committee in outlining a recommended 
practice for hot weather concrete which will serve to promote higher quality 
of concrete placed during hot weather. 
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Discussion of this report should reach ACI headquarters in triplicate 
by Sept. 1, 1957, for publication in the Part 2, December 1957 JourNnat. 
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Tables for Circularly Curved Horizontal Beams 
with Symmetrical Uniform Loads’ 


By MARTIN SCHULZt and MAURICIO CHEDRAUIt 


SYNOPSIS 


These tables will simplify and expedite the engineer's task of calculating ci 
cular beams without developing the formulas. Step-by-step derivation of the 


tables is given 


The circularly curved horizontal beam with fixed ends is statically inde 
terminate to the third degree. That is, at any section in such a beam there 
exist three unknowns which must be evaluated for the solution of the force 
system. A convenient set of such unknowns consists of flexural and tor 
sional moments, Mf and Mt, and a shear force, Q. For the general case it 
is practical to analyze antisymmetrical load conditions 

However, circularly curved horizontal beams with symmetrical uniform 
loads only will be treated here. At the midsection B of such a beam (see Fig. 
1), we have, by symmetry, only the statically indeterminate flexural moment 
X of unknown magnitude. If we divide moment X into two moments X4¢, 
(torsional) and Xf, (flexural), acting in planes respectively parallel to and 
perpendicular to any section S at an angle @ from the midpoint, we may 


write for these moments: 


The total flexural moment Mf, acting at any sections S will then be the 
flexural component of the midpoint moment X less the flexural moment 
Vf,, due to the uniform load q distributed from the midpoint B to section S: 


Mf, X — Mfe 
The total distributed load from midpoint B to section S is: 


qr (4) 


*Received by the Institute J itle No, 53-58 i part of copyrighted JounNwaL or THe AmMBRICAN 
Concrete Ineritreter, V. 28, > I M 5 ceedings V. 5 Separate prints are available at 35 centa each 
Discussion (copies in triplicate) should reach t} stitute n r than Sept. 1, 1957. Address P. O. Box 4754 
Redford Station, Detroit 19, Mic 

tMember American Concrete titu Structural Engineer vartment of Architecture, Ministry of Publie 
Works, San Salvador, Fl Salvador 

tMember American Concrete Institut ivil Engineer, Department of Architecture, Ministry of Public Works 
San Salvador, El Salvador. 
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Fig. 1 


The flexural moment produced by this load may be computed by considering 
it to be concentrated at the centroid of the are BS. 
notation: 


Referring to Fig. 2 for 
8 = 2rsin ¢/2 
b= roQD 
r.a/b = 2r/@ sin /2 
Vy sil m 2=22r > sin’ @ 2 r/o (1 COS b 


Mf, = Q n= qr? COs ob) 


From Eq. (3) and (9), 
| 


Mf, = cos o@ X qr?(i COR 10 


Similarly, M¢,, the total torsional moment acting at section S, may be 
computed to be: 


Vi, = sing X Vi, sin @ X qr? (@ sin @ (11 


Castighiano’s theorem may be stated as requiring that the distribution of 
forces in a loaded system is such that the work done in the system by the 
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applied loads is a minimum. The work done by the flexural moment from the 
midspan to the end of the beam is: 


. “Po ( Mf,) 
l f = - 7 d a) 
; El 


0 


The work done by the torsional moments in the same interval is: 


: “Peo ( Mt,)? 
Ut = ——rd@ (13) 
GJ’ 


0 


where J’ is the equivalent torsional second moment of area of a rectangular 


section computed by St. Venant’s formula: 


A‘ 
10 J 


ab* + ba 


12 


(Polar second moment of area) 
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Setting up an expression for the minimum work by differentiating these 


expressions with respect to the unknown midspan flexural moment X, adding; 
and setting the sum equal to zero, we obtain: 


"bo Mf, . dMf, or "PoMt, dM, ; 
om = dé - 74 x rade ) 
i ia Gs’ ”* dx 


0 0 


TABLE 1—VALUES OF yu 





a 
AKO. 











2.5265 


2.7560 
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Using Kq. 10 and 11, and performing the indicated differentiations, we 
obtain: 


+A 
Po 


[XxX COS @ qr*\ l cos ¢)| cos @T d g + 


| Po 
— [X sil @ qr? (o sin @)| sing rd@ =(Q. 
GJ 


0 


Defining the ratio uw as uw = EI/GJ' and taking F/G equal to 2.35, we ob- 
tain wp = 0.65 (1 + b?/a*). Values of this ratio are calculated for various 
section ratios in Table 1. 


Performing the integrations of Eq. 17, simplifying, and making use of the 


above defined ratio yu, we obtain: 


sind (1 + pw) @ COS @ u 
q r* 7 - l 
2@(1 + uw) + sin 2g (1 p) 


If we take ¢, 90 deg /2, Eq. (18) reduces to: 
X =qr*(4/n 1) = 0.274 qr? 
For @ equal to 90 deg, X is therefore independent of yu. 

For convenience, designate the bracketed term of Eq. (18) as N. Values of 
N for three values of » and various half-angles @, are calculated in Table 2. 
Using this expression, Eq. (10) and (11) can be simplified to: 

Mf, =qr* [cos @(N + 1) 1] (20) 
Mt, = qr’ [sin @ (N + 1) ¢| ' (21) 

The angles for the inflection points may be determined by equating these 
expressions to zero. Then the angle for the inflection point of flexural moment 
becomes: 

arc cos 1/(N + 1) 


By expanding the sine function in series form, the angle for the inflection 
point of torsional moment is approximately: 


¢, in radians = 6N/(N + 1) 
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TABLE 2—VALUES OF N 

















0 
0 
0. 
0. 
0. 
0. 
~ 
= 
0. 
0 
0. 
0 
0 





Example 
Take 2 », = 90 deg, @ = 45 deg = 0.7852 radians, » = 1.30 
From Table 2, XY = 0.0924 q r*. 
The moments (Table 3) at the ends, by Eq. (10) and (11): 


Mf, = 0.0924 q r? & 0.7071 gr’(l 0.7071) = 0.2275 q r? 


Mta4 = 0.0924 qr? & 0.7071 q 7? (0.7852 0.7071) = 0.0128 q r? 
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By Eq. (20) and (21) these moments are: 
Mf, = q 1? [0.7071 (0.0924 + 1) — 1] = — 0.2276 q7 
Mt, = qr? [0.7071 (0.0924 + 1) — 0.7852] = — 0.0128 qr? 


Maximum and minimum values of Mf and M1, together with the location of inflection points, 
are calculated for three values of » and various half-angles ¢, in Table 3. 


Discussion of this paper should reach ACI headquarters in triplicate 
by Sept. 1, 1957, for publication in the Part 2, December 1957 Journat. 





Title No. 53-59 


Mortar- and Concrete-Making Properties of Natural 
Sands Related to Their Physical Attributes* 


By C. F. ZEITSMANT 


SYNOPSIS 


Methods for determining mean particle size (fineness modulus), particle size 
distribution, particle shape, and solid content of natural sands are presented 
It is shown how these properties relate to the water require ments of mortars and 
concretes proportioned by a recognized system 

Using 44-in. and I-in crushed stone as coarse aggregate and proportioning 
by ACI’s recommended practice lor proportioning of concrete mixes, at a con 
stant water-cement ratio, it was found that water requirements to produce 
concrete of a given slump could be predicted to 95 percent accuracy for 95 per 


cent of the sands used in the ¢ periments 


INTRODUCTION 


While it is well known that fineness, grading, and shape of aggregates are 
important factors in concrete production, there is as yet no precise informa 
tion on exactly how important these factors are. This deficiency is considered 
due to the absence of suitable methods for measuring and expressing grading 


and shape or parameters closely related thereto. 


In American and British standard specifications, sand grading is stipulated 
by limiting the percent passing each of six sieves. In South Africa compliance 
with these specifications can only be achieved at considerable cost, and while 
it is known how much it costs in transport and labor to blend different sands 
to a desirable grading, it is not known what savings the desirable grading 
can effect. 

Millions of cubic yards of concrete have been made in South Africa with 
sands which do not comply closely with American and British grading prac- 
tices. Recently, however, urban contractors have become grading-conscious 
and now get large supplies of washed and graded sand from stone crushers 
The South African Railways Administration has only resorted to crushed 
sands in cases of emergency, because in spite of good grading in crusher 
sands, the serviceability of crushed sand compared unfavorably with that of 
necural sands. The reason for this must relate to particle shape 

*Received by the Institute Aug. 2 OH litle No. 53-59 is a part of copyrighted JounNnaL or THE AMERICAN 
Concrete Inerirure, V. 28, No. 11 y 1957, Proceedings V. 54. Separate printe are available at 50 cents enact! 
Discussion (copies in triplicate ould reach the Institute not later than Sept. 1, 1957. Address P.O. Box 4754 
Redford Station, Detroit 19, Mic! 


+Physicist, South African Railways ohannesburg, South A 
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In 1953 studies were begun to find out how the measurable physical attri- 
butes of South African sands affect their serviceability in concrete work. It 
was assumed that sand is chemically inert, sufficiently tough to resist attri- 
tion during the mixing process, and practically nonabsorbent. Thus critical 
factors relate to the shapes and dimensions of particles, and these factors 
must obviously be measured collectively and by the simplest adequate methods. 


Notation 
FM = fineness modulus, an expression indicative of the mean grain size of sand 
a standard deviation of particle size, or standard scatter of grains over suc- 
cessive mesh sizes 
= specific gravity 
solid content, ratio of actual to apparent volume of sand 
shape factor, derived from « and SC by formula SU = SC —0.09 (¢ 


PARTICLE SIZE 
Fineness modulus, or mean particle size 
teflection shows that the well-known fineness modulus is a measure of 
mean particle size. It is computed from six proportions measured independ- 
ently: 
= proportion greater than No. 4 sieve 
= proportion greater than No. 8 sieve 
= proportion ater than No. 16 sieve 
= proportion greater than No. 30 sieve 
¢ = proportion greate an No. 50 sieve 


f proportion greater than No. 100 sieve 
The fineness modulus is given by: 
FM exeas+bect+det+ertf... (1) 


It follows that if all the sand passes No. 100 sieve the fineness modulus is 
zero. Tf all the sand is coarser than No. 100 but finer than No. 50, FM = 1, 
etc. It is observed therefore that the fineness modulus is really the weighted 


mean: 
rM 1 (f e) 2 (¢ d)+3(d c)+4(e b) + 5 (bh a) + 6a (2) 


In this equation, f — e, e — d, ete., represent weight proportions of sand 


in successive intervals of particle size. 


Particle size distribution 


A standard deviation of particle size can be computed from the same six 


measurements a to f. Denoting the standard deviation by o, 


d)+9%(d *) + 16 (e + 25 (bh a) + 36a (FM)? 
+ 9b + Ila (FM)? 
a (FM)? + 2(e + 2d + 3c + 4b + 5a) 
ih + 5a) (FM) (FM 1) 
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SOLID CONTENT 
Methods of measuring solid content 


Three methods were employed for measuring solid content: 


1. A rimless 1-gal. tin is filled with dry sand and placed on a flow table. The sand is 
compacted by five drops of the table of 14-in. each. More sand is put in, a further five 


Solid Content, Methods 2 and 3. 








Solid Content, Method 1, 


Fig. |—Comparison of methods of determining solid content of sand 
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drops are given and the excess is struck off level. The actual volume of sand is found 
from its weight and specific gravity 

2. A 1-l measuring cylinder is half-filled with water and 1 kg of sand slowly poured 
into it. The flask is rotated and the contents allowed to settle until the surface is level 


3. A 300-g amount of sand is put into a cylindrical container. A free-sliding plunger 
weighing 1300 g is lowered onto the sand and rotated twice to level the bed. The depth 
of sand is measured by means of a micrometer and locating studs on cylinder and plunger 
tesults obtained by the three methods are compared in Fig. 1. The dry 
measurements (methods 1 and 3) show the best correlation, results according 
to method 1 being almost exactly 10 percent higher than those of method 3. 


Solid content related to particle size distribution 

To find a relation between o and solid content, the solid content of some 45 
sand samples was measured. The same sands were then Screened to exclusive 
particle sizes and the solid content measured on these. It was then possible 
to plot increase in solid content against increase of ¢. Due to the limited 
quantities available method 3 had to be used, and solid content of exclusive 
sizes could only be done on the predominant sizes in each sample, although 
it was already clear that different grain sizes in one sand sample often vary 
appreciably in solid content and the results accordingly show a somewhat 
wide scatter. The results were averaged in intervals of o and these centroids 


plotted in Fig. 2. 


By method 3, SC increases by 0.082 as o increases by 1. By method 1, 


therefore, SC increases by 0.090 as o increases by | 
Worthington? has made similar tests on coarse aggregates to determine 
solid content for varying gradings, but he did not use a single figure to express 


t t 


& 1.0 LZ 








Deviation of Grain Size (7), 


Fig. 2—Solid content as related to particle size distribution 
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Fig. 3—Relation between o 
and solid content of sand 
gradings. Adapted from 
Worthington's Fig. 5 and 7. 


_4T 065 1.0 1.5 2,0 


Std, Deviation of Grain Sire (J). 


particle size distribution. Expressing his gradings in terms of our o, Fig. 3 
is obtained. Fig. 3 indicates an increase of 0.115 in solid content for o increas 
ing by 1. This higher figure is probably due to the higher degree of compaction 
obtained with his method of hard rodding, a method which involves the risk 
of excessive attrition 


For the remainder of this investigation method 1 alone was used because 
of its good reproducibility, and the relation between grading and solid content 
by this method was established as 

68C 


= 0.09 
6a 


PARTICLE SHAPE 


valuation of particle shape has been attempted by various methods 
notably the British standard flakiness index method and the Krumbein 
roundness index method. These methods lack the advantage of speed. 
Weymouth! has indicated that shape could be assessed via the solid content 
of material screened to exclusive size. 

In the present investigation, an attempt was made to establish a collective 
shape factor using the solid content of unscreened sand at a fixed compacting 


effort. It was reasoned that the solid content should be a function of particle 


shape and particle size distribution. Having established a simple method of 


evaluating the latter variable, its effect might be eliminated by means of an 
easily applied adjustment. 


Shape factor 
With the help of Iq. (4) a comparative shape factor was developed. 
The mean value of o for natural sands is approximately |. It is therefore 
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convenient to define the shape factor as the solid content (method 1) of sand 
so graded that o 1. Using Eq. (4): 


SU = 


SC — 0.09 (a 1) ' er 


where SU is the shape factor and SC the solid content of sand of particle size 


distribution « when compacted by method 1. 


MORTAR VALUE 


Knowing the effect of o on the quantity of sand that can be compacted 
into a given volume, it is anticipated that there will be some corresponding 
effect on the quantity of sand that can be added to unit volume of cement 
paste while maintaining a fixed degree of workability or flow. 

teference 3 contains data obtained on some 300 sand samples which were 
tested in mortar of 100 percent flow. Significant correlations were not dis- 
closed, however, perhaps because of some gradual variation in testing tech- 
nique or equipment. When some of these results were compared in chrono- 
logical order, a clear increase in mortar value was seen for sands tested later 
in the series, although average characteristics for the first and last groups 
of sands tested were much the same. It is not known how much emphasis 
was placed on this test, but indications are that strict precautions and con- 
tinual analysis may be desirable in this type of work. 


Mortar value defined 

lor the purpose of this work, mortar value is defined as the ratio of sand 
to cement in a mortar of water-cement ratio 0.6 and with 100 percent flow 
when tested according to ASTM C 87-474. If the sand has a specific gravity 
of 2.65 the ratio is given by weight; otherwise a small correction is made. 
lor example, if the SG of the sand is 2.70 the observed mortar value is multi- 
plied by 2.65/2.70. 


Test results 

Mortar values were measured for some 210 sand samples with fineness 
moduli ranging from | to 4, ¢ from 0 to 1.6, and SU from 0.58 to 0.71. Sands 
were sub-sampled by means of a riffle sampler. From time to time some of 
the first samples were retested to insure that there was no unknown disturbing 
factor of any significance. 

In the analysis it was found that results became spurious when more than 
10 percent of the sand passed the No. 100 sieve. Since such sands will seldom 
be tolerated in a specification they were omitted in the final analysis. By 
graphical means the following equation was derived from the remaining 185 
results: 


MV = 2.16 + %a(FM 1.5) + 12.5(8SU — 0.62) : (6) 
In Fig. 4 the experimentally determined mortar values are plotted against 


mortar values computed from Iq. (6). It appears that over 90 percent of the 
estimated values differ from the observed values by less than 0.25. 
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fortar Value, 


Measured } 








Mortar Value ‘calculated from equation 6, 


Fig 4.—Calculated mortar value compared with measured mortar value 


CONCRETE-MAKING VALUE 


The mortar-making value is associated with the amount of fine aggregate 
that can be mixed with a unit amount of cement paste, without exceeding a 
given flow. By similar reasoning the concrete-making value is associated 
with the amount of combined aggregate that can be mixed with a unit amount 
of cement paste without exceeding a given slump. In both cases a maximum 
workability with a minimum of water is desired. With two aggregate 


involved the problem is much more complicated because the best slump also 


depends on the best ratio of fine to coarse aggregate, and much more time and 
material are necessary for a test. 
Proportioning the mix 

When this investigation was planned, the South African Railways Adminis 
tration was using an adapted version of ACI 615-44° as a basis for concrete 
mix proportioning. With coarse aggregates smaller than 11% in. this method 
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usually involves a larger proportion of sand than commonly used in British 
practice, but mixes were found to be more workable and less prone to segre- 
gation and honeycombing in the field. It had been found that a small decrease 
in the sand-stone ratio sometimes resulted in a slightly better slump, but the 
gain is somewhat doubtful as it generally involves either greater risk of segre- 
gation and greater variability of crushing strength or greater demands on 
labor and supervision, while this administration gets sand appreciably cheaper 
than stone. 

To facilitate investigation on a large selection of sands with limited labor 
atory facilities, it was decided to use one type of stone of controlled size only 
and to proportion sand and stone as recommended for trial mixes in ACI 
O153-448. 

Preliminary tests 

In a series of rapid preliminary tests, mixes were deliberately oversanded 
to give the varying sand characteristics a good chance of asserting themselves. 
To do this on some systematic basis, mixes were proportioned as for 14-in. to 
44-in. stone, while the actual stone used was 34 in. tolin. Each mix consisted 
of 2.2 kg cement, 1.5 kg water, and 10.8 kg combined aggregate, with the 
combined aggregate as follows: 


Fineness modulus Quantity of Quantity of 
of sand sand, kg stone, kg 


Under 1.60 6.0 
1.60 to 1.99 ‘ 5.8 
2.00 to 2.39 D.4 5.6 
2.40 to 2.79 
2.80 to 3.19 
3.20 to 3.59 


3.60 and over 


tesults of these preliminary tests showed clearly that slump increased as 


grading and shape of sand improved. Unfortunately many sands gave slumps 
outside the 1- to 7-in. range, where the slump test is not quantitatively dis- 
criminating. 


A further series of tests with mixes proportioned as before, but using 14-in. 
to 34 in. stone, confirmed the trend. Comparing results for similar sands, it 
appeared that about 1 in. slump is gained by using the larger stone, which 
agrees closely with the figure derived from ACI 613-44, although a higher 
sand proportion was used with the 1-in. stone than recommended. 

In the preliminary tests the fineness modulus per se did not seem to affect 
the slump. 


Planning further tests 

It had become clear from the preliminary tests that simplification of sand- 
stone ratio had no drastic effect, and that measuring slumps at constant 
water content was not adequate due to the limitations of the slump test. 
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To overcome the latter handicap it was decided to vary water content 
(as is done in the ASTM standard flow test for mortar) until a slump of about 
fin. was obtained. As in the ASTM mortar test, the water-cement ratio had 
to remain constant, an increase in water being accompanied by a proportional! 
increase in cement. 

Effect of water content on slump 
The effect of water content on slump was established by tests on some 50 


sand samples. In each case the proportion of cement paste (having constant 


W/C ratio) was varied to produce a range of slumps. An empirical equation 


Was established, based on response of slump to water changes 


Zz 0.6 t y ( “ ( ) 
" 16.85 


where xz = slump in in 
u water, lb per cu yd concret 


ri constant for a particular sand 


It must be emphasised that Icq. (7) holds for concrete made of '5-in. to 
34-in. stone and natural sand, proportioned by ACI 613-44. Iextension 
other conditions will need further proof. 

From Eq. (7) the water requirement for 4-in. slump, say, can be readily 
derived from the observed water requirement giving any slump between 


114 and 7!oin. Table 1 has been compiled to facilitate such adjustments. 


TABLE 1—AID IN DERIVING WATER REQUIREMENT FOR 4-IN. SLUMP (W,) BY 
EQ. (7) WHEN WATER REQUIREMENT AT SLUMP x IS KNOWN 


x Ws, Ww, I 


, 
slump, in lb per cu yd slump, in 


28.58 1.25 
15 
1 


ino 


lor tw So = 
' a =) 


’ 


w WH Ww td he te 


' 


sorts 


*These corrections 


Erample: Uf 340 lb 





1050 JOURNAL OF THE AMERICAN CONCRETE INSTITUTE May 1957 


TABLE 2—DERIVED VALUE OF W, FOR SANDS BASED ON FOUR INDEPENDENT 
OBSERVATIONS OF SLUMP VARYING FROM | TO 71% IN. 


Sand 
sample Ws, Ib per eu yd of Average, lb Range, |b 
No concrete for 4-in. slump 

I ‘ 473 376 a7: 374 

4 428 441 4: 426 

5 d 367 j 367 | é 367 

4 3¢ 395 3934 | bY } 394 

h é 370 370 ‘ 371 

é 484 385 38! 384 

$50 346 35 | 351 

405 | 406) 

SOA 366 464 

396 3s 497 

383 

387 386 387 

$09 df 397 

390 


Average: 


To check the validity of this statement, Table 2 shows the derived water 
requirements for 4-in. slump for 23 sands. On each of these sands four slump 
tests were made, slumps varying from 1 to 7!% in. 

Insofar as the derived water requirement is based on actual slump tests, 


it is for further purposes referred to as “observed water requirement for 
1-in. slump” and designated “Wy, observed.” “Wy, estimated” refers to 
estimates based on measurements on the dry sand alone. 


Table 3 shows typical test results on concrete made with 14- to %4-in. 
stone and mixes proportioned according to ACI 613-44; this table represents 
about one-fifth of the total tests conducted.* Estimated water requirement 
was based on Eq. (10) derived later in this paper. 


ANALYSIS OF TEST RESULTS 


Having found from the preliminary tests that fineness modulus of sand, 
if properly compensated for in the sand-stone ratio, is not a dominant factor, 
the results were first analysed with special attention to SU (shape factor 
and o. Results were grouped into classes according to o (grain spread) and 
water requirement plotted against SU for each class. A family of roughly 
parallel curves was obtained. Increasing o by 0.1 had the same effect on 
water requirement as increasing SU by 0.006, that is, the water requirement 
is a function of J where 


= SU + 0.06 (¢ 1) 
Referring to Eq. (5), SU is defined as SC 0.09 (¢@ 1); therefore 
J = SC 0.03 (¢ 1) (9) 


*Pull list of test resulta is available from the Chief Civil Engineer's Office, South African Railways Administra- 
tion, Johannesburg, South Africa 
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In the next stage the observed water requirement was plotted against J 
and a curve drawn. It was found that fineness modulus had practically no 
effect on water requirement within the normally accepted range, but that 
water demand increased steeply for fineness modulus less than 1.85. 

Deleting sands of fineness modulus less than 1.85, Eq. (10) was developed. 

W, , 
|# v2 +9 = V 9? + 13.2? — (13.2 — [100J — 62])?........(10) 
‘Table 4 is given to facilitate solving Eq. (10). 

Fig. 5 shows observed water demand plotted against water demand estimated 
from Iq. (10) for natural sands of fineness modulus from 1.85 to 3.8. The 
standard error of estimate is 8.3 lb water per cu yd of concrete for the 101 
sands in this range of fineness modulus. 


concrete. 
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Water Requirement ‘1b. per cu. yd, of concrete) by equation 10. 


Fig. 5—Theoretical versus observed water requirement for natural sands with FM 
from 1.85 to 3.8. 
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TABLE 4—WATER REQUIREMENT, LB PER CU YD OF CONCRETE, TO PRODUCE 
4-IN. SLUMP USING 2- TO %-IN. CRUSHED STONE AND NATURAL SAND OF 
THE INDICATED J-VALUE, BASED ON EQ. (10)* 


the top row of numbers 
For sand of fineness modulu 
l-in. stone the wat« 


“significant hgures 


‘ 
higher and highly sriable bor 4 


Reanalysis of preliminary test results 


Although preliminary results with *4-in. to l-in. stone were inadequate for 


developing a formula, they may be compared with Eq. (10). Typical details 


necessary for such comparison are given in Table 5. Estimates were derived 
from Eq. (10) and then decreased 3 percent to allow for the larger stone. 

Deleting sands of fineness modulus less than 1.85 as before, 54 results were 
left for comparison. Standard error of estimate for these 54 sands was 9.8 Ib. 
It is reasonable to expect a higher standard error in these preliminary tests. 
Observed slumps were supported by one test per sand only, and a large 
adjustment was involved in deriving water requirement for 4-in. slump from 
water requirement for 1-in. slump 


MANUFACTURED SANDS 


Crusher sands do not conform accurately to Iq. (10). From Fig. 6 it is 
clear that a larger error of estimate is involved, nearly 15 lb as compared to 
8.3 lb for natural sands Sands containing more than 12 percent material 
finer than the No. 100 sieve were deleted. It was observed that thoroughly 
washed sands are much more predictable than sands which have been merely 
moistened during manufacture-——a common practice in South Africa It is 
suspected that the flaky dust may be the aggravating factor. While it is 
possible that dust flakes can nestle together in the dry test for solid content 
thus denying the really bad shape, they are likely to disperse when mixed 
in concrete, causing extreme harshness and excessive water demand. 

It was found that slump decreased rapidly as the percentage of material 
finer than No. 100 sieve increased. With natural sands and well washed 
crushed sands the problem is not as bad. It was concluded that the finer 


the particle the more important the shape as far as workability is concerned. 
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TABLE 5—TYPICAL DETAILS OF REANALYSIS OF PRELIMINARY TEST RESULTS* 


Water, lb per 
cu yd concrete 

Water, percent l-in. maximum stone 
4-in. slump 


Observed Ketimated 


0.651 0.505 1.2 $58 $62 
0.629 0.62) 2 354 
0.629 0.616 354 


0.601 0.628 } $7 
0.587 0.625 
0.602 0.624 
501 0.626 
5Y2 O.624 
506 0.621 
592 0.617 
v4 0.625 
1 0.620 
0.603 0.608 
0.609 0.604 
0.603 0.581 
0.5905 0.582 
O.025 0.009 
O.592 0.620 
O.619 0.504 
O.591 O.612 


0.620 0.651 
O.628 O.649 


0.620 0.620 
O.614 0.610 
0.610 O.619 
0.604 OH12 
O.006 0.620 
26 O.5905 O61 
2.66 0.596 O.611 
2.68 O62 0.610 
*etimated water requirements were based on hq 10), then decreased 4 percent to allow for the larger stone 
Complete record of all sands included in these tests is available from Chief Civil Engineer's Office, South African 
Railways Administration, Johannesburg, South Africa. 
Washing has the effect of removing essentially particles of small weight and 
large surface and its beneficial effect is not fully reflected by sieve analysis. 
Surface texture is another possible disturbing factor in crusher sands. 
Ktehed surfaces as found in natural sands require more water for surface 
wetting than smooth cleavage faces as are often found in crusher sands. 
It will be realized that Eq. (10) is an empirical equation, and the foregoing 
reflections are meant to show that there are physical reasons for classing 
manufactured sands in a different category. Designs should not be based 
on Eq. (10) alone, but actual performance tests should be carried out to con 
firm the estimates from time to time. 
Further studies may isolate and bring under control the sources of disturb 
ance; in the meantime Eq. (10) will only apply to natural sands. 


SHAPE FACTOR—PRACTICAL VALUE 


Why should the shape factor of a sand be known while Eq. (9) does not 


use it? The shape of sand from one source is fairly constant. Once the shape 


factor is known, a sieve analysis alone is sufficient to permit adjustment for 
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of concrete 


cu yd 


per 


requirement, lb 


water 





> 
y 
a 
-_ 
~~ 








Water requirement, lb per cu ye of concrete by Eq. (10) 


Fig. 6—Theoretical versus observed water requirement for manufactured (crusher) 
sands 


changes in grading, and liq. (8) will be used. The comparative shape lactor 
is essentially a matter for a central laboratory where mechanical control can 


be maintained. 


Given two sands of similar grain shape, the best blend can be calculated 


a, (optimum 


Where FM,, FM,, and FM, represent fineness modulus of the blend and its 
two components, respectively. o,, 01, and o» are particle size distribution of 
blend and components, respectively. a; and a, are proportions of the two 


sands in the blend. 
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From any number of available sands, it is possible to determine from a 


knowledge of shape and grading which sand or combination of sands wil 
produce the most economical concrete. Experimental elimination is so labor- 
ious that it is seldom applied, and the results are usually uncertain because 
it is difficult to determine the best blend with samples of limited size. 

Where sands of considerably different shapes are to be blended, an experi- 
mental check on the performance of the blend should be made. 
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Discussion of this paper should reach ACI headquarters in triplicate 
by Sept. 1, 1957, for publication in the Part 2, December 1957 Journal. 
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Title No. 53-60 


An Idea for Long-Span Prestressed 
Concrete Bridges*® 


By E. VAN WALSUM}4 


SYNOPSIS 


An imaginative solution applies prestressing to hyperboloidical and hyper 
bolic paraboloidical girders for long-span bridges. Problem is treated 
general, nonmathematical form 


int 


INTRODUCTION 


Continuous prestressed concrete girder bridges with spans of 200 ft or more 
are no longer exceptional. Several striking structures have been built during 
the last 10 years and each of them is of great interest because of novel solution 
for new and old problems. 

These problems arise from six basic requirements: (1) simple formwork; 
(2) easy placement of concrete; (3) high quality concrete, especially in’ the 
end blocks; (4) easy placement of steel; (5) simple tensioning and anchorage 
procedures; (6) elimination, or reduction to reasonable limits, of friction losses 
in the prestressing steel. Up to now some five different ways |} 


lave been 
developed to meet some of these requirements 


European practice 


Freyssinet and Guyon sought the solution to these problems in precasting.! 


Their bridges are extremely graceful in appearance, but the amount of refined 
detail work involved in all stages of construction is probably the reason why 


*Received by the Institute Mar. 23, 1956 itle No. 53-60 is a part of copyrighted Journ 
Concrete Inetirure, V. 28, No. 11 ay 1957, Proceedings V 
Discussion (copies in triplicate) should reach the Institute 
Redford Station, Detroit 19, Mich 

tMember American Concrete Institute, Structur 
Montreal, Quebec, Canada 


‘AL OF THE AMERICAN 
Separate prints are available at 50 cents each 


» not later than Sept. 1, 1957. Address P.O. KBox 4754 


al engineer, Foundation of Canada Engineering Cory Ltd 
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this type of bridge has up to now been confined to a series of reconstruction 
jobs on the Marne Rivet 


Another good example of refined French craftsmanship is the bridge ove 
the Seine River at Villeneuve-Saint Georges.*.4 This bridge was cast in place. 
Its main feature is a truss-like arrangement of the prestressing reinforcement, 
using rocker bents to eliminate stress losses in the cables due to friction. Here 
again appear the refined details that will make this type of bridge too costly 
for widespread use 


More long-span concrete bridges are built in Germany than elsewhere, prob 


ably due to the stimulating effect of strong competition. The most spectaculas 


method of bridge building there has been developed by the contracting firm 
of Dyckerhoff and Widmann® using what may be called “sliding forms” in a 
horizontal direction. In this way several giant cantilevered structures were 
built without the use of centering.* In this type of structure a maximum of 
formwork efficiency is combined with a sacrifice of economy in the placement 
and stressing of the steel, since all prestressing elements have to be spliced 
every 10 ff. 


The Baur-Leonhardt system® by contrast places its main emphasis on the 
economy of stressing operations. All prestressing steel is concentrated in a 


few heavy cables which are all stressed in one operation 


Long-span prestressing in the Americas 


The lead in the development of long-span prestressed concrete structures 
in the Western Hemisphere has been taken by Saenz-Cancio-Martin, Engi 
neers, of Havana, Cuba, with the completion of the Cuyaguateje River Bridge, 
a 300-ft structure on the Pan-American Highway in Cuba.’ This bridge may 
well be regarded as a forerunner of the American type of prestressed concrete 
bridge since it is basically simple and open to improvements. Main feature is 
maximum simplicity in placing and stressing of the main reinforcement which 
is placed inside the box girder, following the bending tensile zone, and in the 
top slab over the continuous supports. Since the prestressing cables are not 
bonded to concrete, it is possible to check the influence of creep and shrinkage 
on prestressing forces. This is of great value in this stage of development 
since it will supply engineers with reliable data on creep and shrinkage obtained 
from true-to-scale structures 


In future structures, however, it will be preferable to bond the steel to the 
concrete since it has been proved that this, under ultimate loading conditions, 
favorably influences the behaviour of prestressed structures, particularly in 
regard to deflection 


Because prestressing cables are restricted to the bending tensile zones, 
reinforcement of structural grade steel is still required to resist the large shear 
forces 


*See cover photograph of Februar 1957 ACI News 
tion kprror 





PAN PRESTRE 


Comparison of present systems 

Relative merits of these different systems have been discussed in several 
articles, with discussion centering on two main points —bond between prestress 
ing steel and the surrounding concrete, and the concentration of prestressing 
forces. 


— 


Designers generally agree that well-bonded steel, evenly distributed in the 


tensile zone, is from a technical port ob view preferable to unbonded steel} 


For reasons of economy, however, it has often been found necessary to deviate 


from this rule; the question then becomes how to counteract the disadvantages 


Fig. |—Hyperboloid 


Fig. 2—Hyperbolic 
paraboloid 
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Kach party involved seems to have a satisfactory solution for its technical 
problems, thus leaving to the contractors the decision as to which system is 


most economical 


In each of the five systems mentioned, designers appear to have concentrated 
on only some of the six basic requirements herein outlined. The author has 


tried to develop a bridge type which, by virtue of its shape, meets all six require- 


ments as fully as possible. 


OPTIMUM CROSS SECTION 


If one compares the different shapes possible, the hyperboloid (Fig. 1) and 
the hyperbolic paraboloid (Fig. 2) seem to best meet the six basic requirements. 
Kach of these two curved surfaces may be completely formed by straight lines. 
By exploiting this striking feature it is possible to meet all the basic require- 
ments, while using any system of linear prestressing. In the following pages, 
the term “hyppar” will be used when referring to either the hyperboloid or 
the hyperbolic paraboloid. 


THE HYPPAR BRIDGE 


The external appearance of a hyppar bridge is shown in the sketch at the 
beginning of this paper, and in the detail of Fig. 3. Basically this is the same 
type of bridge as the Cuyaguateje River Bridge’, a concrete box girder in which 
the main reinforcement consists of cables placed inside the box following the 
bending tensile zone and in the top slab over the continuous supports. Some 
additional features are: 

1. All main reinforcement is straight so that no diaphragms are required to keep the 


reinforcement in the correct position and no appreciable stress losses occur in the cables 


due to frietion 








Fig. 3—Detail of hyppar 
bridge at abutment 





ED CONCRETE BRIDGE 


1 
. 
. 
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Fig. 4—Typical cross section of hyppar bridge 


2 Shear reinforcement consists of prestressing cables which are easily placed ind 


tensioned The prestre ssed cables at right angles re place conventional shear reinfores 
ment by providing compression to cancel the diagonal tension due to shear 


3 It is only for the relatively small transverse moments and shears such as occur 
used 


in the deck slab, that regular reiniorcement has to be 


All cables are bonded to the concrete body and distributed equally through the 
yrouted for bond 


tensile zones. Cables may be of an f the usual post-t nsioned t pes 


In this continuous box girder the underside of the “box” is curved as is shown 
in the cross section (Fig. 4). This curve is a segment of either a cirele or a 
parabola, depending on whether the hyperboloid or the hyperbolic paraboloid 


is used. The curved part of the box is cast in place, while a partially precast 


deck is tied to the curved part bv cables 


Formwork 
To form these curved surfaces, there ts 
the fabrication of curved supports (Fig. 5 


one detail which requires attention 


and craftsmanship These curved 
supports are either congruent parabolas or segments of a circle with 
preferable 


varving 


radius To facilitate fabrication, the congruent parabolas are 


Once these supports are ready, unskilled labor will be able to finish the bridge 
ig. 6 indicates how straight members are placed over the supports complet 
ing the hyppar shape. Starting at the piers, this hyppar shape is lined with 


sheets ol l4 ine ply wood overlapping each other and making the total plywood 


I\A 


A 





r 

! 
_l 
/ 

i 


Fig. 5—Curved support for formwork 
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thickness a minimum of '4 in. Once the outside form is completed the pre- 
stressing cables can be placed. 

Whether or not inside forms are required will depend on the way in which the 
concrete is placed. No inner forms may be required if a stiff mix is used. In 
most cases, however, it will be necessary to at least partially form the inside. 
The same principles as described for the fabrication of the outside forms may be 
applied for the inner forms. Inside and outside forms can be spaced by means 


of “snap-in-ties.”” A cross section of such a completed form is shown in Fig. 7. 


Main reinforcement 


In Fig. 8 are shown several straight lines, all of which lie in the surface of a 


hyperboloid, extending straight from one side to the other. If these lines repre 


sented prestressing cables, such cables would all be straight, easy to place, 
easy to tension without friction losses. If cables were placed along the right 
lines, then the resultant of these cable forces would have a varying eccentricity 
with regard to the neutral axis of the different sections, maximum at the 
center of the span. If reinforcement at the supports is completed with straight 
cables in the top slab, the whole cable arrangement for main reinforcing is nearly 
ideal, since the cables are evenly spread all through the tensile zones and since 
the cables are straight. The straightness of the cables means that they may be 
tensioned from one side, amounting to a 50 percent saving in tensioning costs 


as compared to the usual way of tensioning a cable from both sides. The non 


Ld 


emis 


Fig. 6—Straight members, placed on the curved supports complete the hyppar shape 





LONG-SPAN + PRESTRESSED CONCRETE BRID¢ 
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Fig. 7—Cross section of the completed form 
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tensioned ends of the cables are anchored within the concrete body. The ends 
to be tensioned of cables of adjacent spans pass each other crosswise above the 
interior supports so that room for placing the tensioning jack becomes avail 
able (Fig. 9). All cables are to be post-tensioned and placed in a metal sheath 
Klimination of friction losses makes the scheme also attractive from a de 
signer’s point of view, since it gives more certainty that the specified prestress 
will be where it is intended 


Shear reinforcement 


Shear reinforcement consists of cables wrapped around the curved part. of 
the box (Fig. 4). These cables are stressed from both sides at points a. Their 
effectiveness is not reduced by friction, since the full prestress is still available 


where it is required, i.e. near the neutral axis where principal tensile stresses 


Fig. 8—Same hyperboloid as shown in Fig. 1. Only those lines which represent 
prestressing cables are shown 
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Fig. 9—Horizontal section at 
interior support, just below 
the deck slab, looking down 


are maximum, These cables are to be placed in metal sheath in » forms, 


previous to the placement ol conerete 


Placement of concrete 


The curved part of the box has to be cast in place. After this has hardened, 
precast deck slabs (Fig. 10) may be tied down to the hyppar shape to form the 
top of the box. When all deck slabs are placed, prestressing reinforcement in 
the deck over the interior supports can be provided. After finishing the deck 
with cast-in-place concrete, leaving some room for stressing operations of cables 
in the deck, all main reinforcement can be stressed and falsework can be 
removed, 


Design procedures for a hyppar bridge are in principle the same as for any 
continuous prestressed concrete girder. ‘Torsion, due to eccentric loading by 
trucks, must be considered. ‘The structure has, however, a great torsional 
resistance due to its box shape. ‘Transversely, the box is narrowest at mid 


length; here the deck would have a maximum overhang. 


CONCLUSION 


Achievements in the last LO years of long-span prestressed concrete bridge 
construction are truly remarkable, but there is no reason to assume that the 
development has come to an end The several bridges which have been con 


structed up to now should be considered as ploneer structures Yet to be ex- 


ploited are the hyperboloid and paraboloid shapes, which have a potentially 


big role in future development of prestressed concrete structures and bridges 
in particular 
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Title No. 53-61 


Diagonal Tension Strength of Reinforced Concrete 
T-Beams with Varying Shear Span’ 


By A AL-ALUSIt 


SYNOPSIS 


A study of the influence of variations of shear span and percentage of longi 
tudinal steel on mode of failure, cracking strength, and ultimate strength of 
reinforced concrete T-beams without web reinforcement is reported. Emphasis 
was placed on beams with large shear spans. The 25 beams tested included 
only simple-span beams under two symmetrical concentrated load The 
influence of mesh reinforcement in the flange, and that of longitudinal compres 
sion reinforcement was also investigated 

For a shear span ratio (a/d) between 4.0 and 8.0, the ratios v,/f,', ultimate 
shearing stress to cylinder strength, and v,,/f.’, cracking shearing stress to 
evlinder strength, were for all practical purposes constant. For the same a/d 
range, a large increase in the steel area did not affect either the ultimate shear 
ing strength or the cracking strength 


INTRODUCTION 


teinforced concrete beams in which the ratio of shear spant to the effective 
depth of beam is large fail in moment (usually in tension This type of 
failure has been subjected to comprehensive tests 

If, however, the shear capacity of a beam is smaller than its flexural capacity, 
that is, if it is loaded at a smaller a/d value, three modes of shear§$ failure are 
believed to be possible other than by bond failure 


(1 For reinforced concrete beams with very low values of the ratio of shear span 
to effective depth, a/d, the beam will fail without developing the ordinary beam action 
This mode of failure is called shear proper; that is, the actual shearing off of the concrete 
compression zone along the line which was a continuation of the diagonal crack that 
started at or near the tension surface 

(2) Reinforced concrete beams in which the ratio of shear span to effective de pth 
of beam is small, but larger than case (1) above, fail in shear-compression Beams in 
this category show a diagonal crack at a load much lower than their maximum shear 
capacity, but final failure occurs with the flexural destruction of the compression zone 
above the main diagonal crack 

(3) Reinforced concrete beams in which the ratio of shear span to effective depth of 

beam is in the transition zone between those failing in shear-compression and those 

failing in moment (tension) fail in ordinary diagonal tension 

*Received by the Institute Feb. 13, 105# litle No. 53-61 is a part of copyrighted JoURNAL or THE AMEnICA 
Concrete Inatirute, V. 28, No. 11, May 1957, Proceedings V. 54. Separate printa are available at 50 cents eact 
Discussion (copies in triplicate) should reach the Institute not later than Sept. 1, 1957 Address P.O. Box 4754 
Redford Station, Detroit 19, Mich 

tMember American Concrete Institute, Instructor, College of Engineering, Baghdad, Iraq 

tThe shear span, a, is defined as the distance from the plane of the nearest concentrated load point to the plane 
of support 


Laupa, A., Sieass, C. P.. and Newmark, N. M Strength in Shear of Reinforced Concrete Beams Bulletin 
No. 428, University of Illinois Engineering Experiment Station 
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Kearlier tests concerning the diagonal tension strength of reinforced concrete 


T-beams which fall in this transition region are not numerous enough to be 


conclusive. 


Object and scope of study 
Primary objectives of the investigation were: 


(1) To investigate the influence of variations of the a/d ratio on the mode of failure, 


cracking strength, and ultimate strength of simple-span reinforced concrete T-beams 


without web reinforcement, concentrating on a/d ratios in and near the transition 


region between shear-compression and moment tension failures 


(2) To investigate the influence of variations in longitudinal tension reinforcement 


on the mode of failure, ultimate strength, and cracking strength, of these beams 


Secondary objectives were: 
(1) To determine the effect of mesh reinforcement in the flange on the behavior 


cracking strength, and ultimate strength of these beams 


(2) To investigate the influence of compression reinforcement on the behavior 


cracking strength, and ultimate strength of these beams 


(3) To investigate the behavior, cracking strength, and ultimate strength of in 


verted T-beams 
The tests reported were selected primarily to cover the transition zone 
between shear-compression and moment failures, but enough specimens were 


included to tie in with the adjacent shear-compression region, and the transi 


tion points from diagonal tension failure to moment tension failure. 


TEST PROGRAM 


Test specimens 


The beam cross section (Fig. | xcept for small 


ind concrete strength were kept constant « 
unintentional variations 


Three different amounts of longitudinal tensile reinforcement were used Two #3 bars 


two #4 bars were used in 15 beams; and two #5 bars were used in 


were used in seven beams; 
All bars were intermediate grade billet steel with a yield point of approximate! 


three beams 
Five ol the beams were reinforced with COTMpression 


53,000 psi and met ASTM A 305-531 
steel equal to their tension steel; three of these beams were tested as inverted T-beams and 
the other two were tested as regular T-beams. Mesh reinforcement was used in the compression 
flanges of six beams as indicated in Table | 


‘Twenty-two test beams were designed to fail in diagonal tension by: (1) providing sufficient 


longitudinal tension reinforcement to prevent failure in moment tension; (2) furnishing 


sufficient flange area to prevent failure in compression; (3 
form of steel plates welded to the end of the reinforcing bars, to prevent bond failures 


providing end anchorage s, in the 
j 


omitting all stirrups. 
The other three beams were designed to fail in moment tension according to the plastic 
theory by Whitney 
The following construction features were maintained for these tests 
Aggregate size (maximum): 14 in 
Cement: High-early-strength 
Concrete slump: 1 to 1 in 
Concrete strength nearly constant (/ 
Curing: | day in wood forms, 6 days in moist room, | day in air of laboratory 


= $650 to 4600 psi 
tested at Sdays 





DIAGONAL TENSION STRENGTH 
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(b): Inverted T-Beams | 

Fig. |—Arrangement of beams during testing and cross section of beams. Loading 
blocks were 2% in. wide, 8 in. long, % in. thick. 


Beam dimensions: b = 13 in.; b’ S3in.:d 5in.:t 114 in.; over-all beam length varied 
between 42 and 92 in 

Concrete was vibrated in pi wee 

Mesh reinforcement of 3 in. x 3 in. x 0.136-in. diameter was used in the compression 
flanges of six beams 

With each test beam cast, there were two modulus of rupture beams and four cylinders 


These were kept and tested under the same conditions as for the test beams 


TEST PROCEDURE 


Beams were loaded with two equally concentrated loads, the load being ipphed in inere 
ments by a screw-type testing machine. The crack pattern was carefully mapped on the 
whitewashed beam surface. To ease the tracing of the cracks during testing, all beams except 
No. 1 and the inverted T-beams were turned upside down as shown in Fig. 1. This arrange 
ment placed the reactions near the middle of the beam and the loads at the ends (for regular 
‘T-beams Particular attention was directed to find, as closely as possible, the location of 
the first diagonal crack and the load under which this crack started Midspan deflections 
vere recorded After the test, the actual dimensions of the cross section of each beam were 
measured and used in the analysis 

Standard compression cylinders and modulus of rupture beams were cured exactly like the 


‘J beams, and all were tested on the same day 


DATA 


Test results are summarized in Table 1] Although it was intended to keep 
the concrete cylinder strength f.’ constant, the actual values varied from 
3650 to 4600 psi with an average of 4020 psi. The a/d ratio varied from 2.00 
to 7.76 with a majority of the beams having an a/d ratio greater than 4.00. 
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The ultimate shearing stress ; was calculated from the relationship 
v, = 8 7 (V,/b'd), where V,, is the maximum shear force that the beam sus 
tained. The cracking shearing stress v., was calculated from the same 


tionship using the cracking shear V 


rela 


Failure behavior of test beams 


The behavior of all beams was essentially elastic until tension cracks formed 
Moment cracks started near the midspan on the tension surface of the beams 
and extended vertically toward the compression surface. As the load in 
creased, new moment cracks developed between midspan and the reaction, 
and the height of the early moment cracks increased \ further increase in 
load caused the moment cracks between load pots and reactions to curve 
toward the center reaction (Fig. 2 \s the load increased, separate 45-deg 
diagonal cracks formed between the longitudinal tension reinforcement and 
middepth of the beam. The first one of these separate diagonal cracks is 
designated as the initial diagonal crack, and the corresponding stress is called 
the cracking shearing stress : Under further increase in load, new diagonal 
cracks (about 30 deg or less with beam axis) formed. It was noted that these 
flat diagonal cracks were the cracks which caused final failure 

Test beams of this investigation which failed in diagonal tension can be 
divided into three groups according to their behavior just before failure In 
15 beams, which make up Group I, an initial diagonal crack (inclined at 
about 45 deg) was first formed at each end of the beam followed by a flatter 
diagonal crack (inclined at about 30 deg or less with beam axis) at one end 
only. The flat diagonal crack was formed suddenly and its formation wa 
simultaneous with failure. Beam 17, Fig. 3, illustrates the above type. of 
failure and is considered typical for beams of Group | It is noted in this figure 
that the diagonal tension crack was a continuous crack all the way to the 
compression surface. There was no evidence of a local compression failure 

In each beam of Group I], which included Beams 6, Il, 12, and 13, an 
initial 45-deg diagonal crack was formed first at each end of the beam, sym 
metrically, and under increased load a flatter diagonal crack (30 deg or less 
with beam axis) was formed at each end (Fig. 2 These flat diagonal cracks 


were formed progressively, not suddenly, and their formation was not simul 


taneous with failure. Group IT beams showed no evidence of local compression 


Reactions 2% - 


Fig. 2—Cracks in Beam 11, which is typical for beams in Group Il. Details: a/d = 3.32; 
P 2.63 percent; no mesh reinforcement in flange; tested as regular T-beam; 
diagonal tension failure 
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Fig. 3—Beam 17, typical for 

beams of Group |. Note how 

the diagonal tension crack 

was a continuous crack all the 

way to the compression sur- 
face 


* 

| 
failure Due to the presence of these two 30-deg symmetrical cracks, i.e., 
one at each end, beams of this group in general had higher ultimate shearing 
stress than those of Group I, as is shown in Table 1. All beams of Group II 

had a/d ratios of 4.0 or less 

Group ILL included three inverted T-beams, No. 15, 16, and 21. In Beam 15, 
when the load reached 5.7 kips, a 45-deg crack started at the east end. When 
the load increased to 6.0 kips, a similar diagonal crack appeared at the west end. 


These two initial diagonal cracks were much closer to the points of applied 


load than to the reactions (Fig. 4 and 5). Under further increase of load, each 
of the initial cracks passed under the bearing plate of the applied load in one 
end and branched into a 30-deg crack on the other end. When the load 
reached 6.37 kips, a flat diagonal crack (inclined less than 30 deg with beam 
axis) formed at the west end and the beam carrying capacity dropped to 
5.7 kips. ‘This first looked like a failure, but a favorable internal redistribution 
of stresses* caused the beam to sustain a maximum load of 7.5 kips. The 
general behavior of Beam 21 was similar to that of Beam 15. Both these 


beams seemed to act as tied arches after the formation of two symmetrical 


Fig. 4 (left)—Beam 15 (inverted) shows how the diagonal cracks were much closer to 
the points of applied load than to the reactions. Fig. 5 (right)—Beam 15 (inverted) 
shows that under high loads the initial diagonal crack branched into flat cracks 


*The phenomenon of redistribution of internal stresses caused by diagonal tension cracks was presented for the 
first time by E. Mérach and was discussed by Moody, K. G., Viest, I. M., Elstner, R. C., and Hognestad, | 
Shear Strength of Reinforced Concrete Beams. Part 1-—-Tests of Simple Beams,"" ACI Journa, Dee. 1954 
Proc. V. 51, p. 329. 
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flat diagonal cracks, i.e., one at each end. Although Beam 16 was an inverted 
T-beam and the progress of diagonal cracks was in general similar to that of 
Beams 15 and 21, it did not seem to act as a tied arch 


Type of failures 

Twenty-two T-beams failed in diagonal tension. In each one of these 
beams more than one diagonal crack was formed before the ultimate capacity 
was reached. The other three beams, No. 1, 22, and 14, failed in moment 
tension. 

Beam 5 having an a/d ratio of 4.18 seemed to lie at the boundary between 
diagonal tension and moment tension failures for its percentage of longitudinal 
tension reinforcement, P,,*, of 1.48 percent. In this beam the longitudinal 
tension steel yielded before the final diagonal tension failure occurred 

Observation of all beams which failed in diagonal tension showed that failure 
occurred when a diagonal crack formed and continued all the way to the 
compression surface, as shown in Fig. 3. There was no apparent local com 
pression failure. This observation was true for regular T-beams and for 
inverted T-beams 

Beam 9 having an a/d ratio of 6.5, and P, 2.71 percent seemed to lie at 
the boundary between diagonal tension failure and moment failure for this 
steel percentage. 


DISCUSSION OF RESULTS 
a/d ratio 
mphasis was placed on beams with large shear span ratios (that is, a/d 
ratio between 4.0 and 8.0). Fig. 6 shows the ratio V,,/f." versus the a/d 
ratio. Fig. 7 shows two curves for the v/f,’ values at first diagonal crack and 
at failure. 
When the a/d ratio lies between 4.0 and 8.0, Fig. 6 and 7 show that the 
v/f.’ values at first diagonal crack and at failure are essentially constant \ll 
values fall within + 10 percent of the following 


0.046 


0.0625 0 .OO02 (asd 


Iq. (2) was derived by the method of least squares. Since the last term on the 


right hand side of Eq. (2) is extremely small, it can be neglected for practical 
purposes 


It is noted, from Fig. 7, that when the a/d ratio was between 2.0 and 4.0 
the ratio v,/v., decreased with increasing a/d. When the a/d ratio was between 
1.0 and 8.0, the ratio v,/v,, 18 essentially constant 


1. 
h’'d * 
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d 
Fig. 6—v.,/f.’ versus a/d* 


quations for a/d to were denved by the method of least squares 


limited, the equations are not presented in this paper 


Longitudinal tension reinforcement 

It was originally intended to study the influence of different percentages 
of longitudinal tension reinforcement on the ultimate shearing strength of the 
tested beams. This percentage, 7’,, varied from 1.47 to 4.40 as shown in 
Table 1. Fig. 6 and 7 show that when the a/d ratio was between 4.0 and 8.0 
and when other factors remain the same, variation in the percentage of longi 
tudinal tension reinforcement does not affect either the ultimate or the crac king 
shearing stresses significantly 

hig. 8 shows that the type of failure, i.e., whether it is diagonal tension or 
moment tension, depends upon both the a/d ratio and the percentage ol 
longitudinal tension reinforcement 2? In this figure, two curves were drawn 
according to Whitney’s theory based on P,, values of 1.49 percent (two #5 
bars) and 2.71 percent (two #5 bars). Six beams were tested hay ing 2? 1.49 


percent. Beams | and 22 failed in moment tension; Beam 5 was yielding 


before the final failure in shear occurred. Beams 2, 3, and 4 did not yield: 


however, the moment tension cracks extended along the full depth of the 
stem of the beam but never penetrated into the flange. The test results 


reported here fall close to and slightly above those predicted by Whitney 


Longitudinal compression reinforcement 
live test beams were equally reinforced in tension and compression. Three 
of these, No. 15, 16, and 21, were tested as inverted T-beams; the other two, 


No. 24 and 25, were tested as regular T-beams 





TRENGT 


The test results of Beams 16, 24, and 25 (with ad ratios greater than 4.0 
as given in Table 1, did not show anv increase in ultimate shearing stress duc 
to the presence ol th compression remtorcement 

Two ol the inverted = beams, No 15 and 21 hh Which avd yatios were 
ess than 4.0), behaved in a distinetly different manner from all the other 
beams tested. \ comparison between the ultimate shearing stresses / for 
these two inverted T-beams, and that of regular T-beams (with approximately 
equal a/d ratios), shows that the », for the two inverted T-beams was higher 


than that for other T-beams. The reason for this was not established 
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Fig. 7—v../f.’ versus a/d* 
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ae Fig. 8—v./f.’ versus a/d* and 
curves for theoretical moment 
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*Kquations for a/d 2 to 4 were derive d by the method of least aqjuares 


However, since the tests in 
» limited, the equations are not presented in this paper 


this range 


Mesh reinforcement 


Mesh reinforcement was used in the compression flanges of six beams as 
given in Table 1. Test Beam 13, with mesh reinforcement, showed some 
increase over its companion without mesh reinforcement. However, five 
other test beams, marked W in Fig. 6 and 7, provided with mesh reinforcement, 
did not show any increase in the ultimate shearing strength over their similar 
beams without mesh reinforcement. For this reason it was concluded that the 
presence of such mesh reinforcement in the compression flange of 


‘T-beams 
did not affect the ultimate strength in shear 


CONCLUSIONS 


The primary conclusions derived from this investigation, for beams which 
failed in diagonal tension, within the limits of the tests, were: 


1. When the a/d ratio was between 4.0 and 8.0, the ratios v,,/f,’ 


and 
v,/f.’ were for all practical purposes constant as shown in Fig. 6 and 7 and 
us expressed by Eq. (1) and (2) respectively. 

2. When the a/d ratio was between 4.0 and 8.0, the variation in the 
percentage P, of longitudinal tension reinforcement (to web area) from 1.47 
to 4.40 percent did not affect either the ultimate shearing strength or the 
cracking strength. 
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In this transition zone between shear-compression failure and moment 
tension failure, the criterion of failure in diagonal tension appears to be the 
attainment of a specific critical shearing unit stress. 


The secondary conclusions were 


1. The presence or absence of mesh reinforcement in the compression 


flange of T-beams affected neither the ultimate shearing strength nor the 
cracking strength. 

2. ‘The presence of compression reinforcement affected neither the ultimate 
shearing strength nor the cracking strength. 

3. Observation of all beams which failed in diagonal tension showed that 
failure occurred with a diagonal crack continuing all the way to the com- 
pression surface. ‘There was no evidence of a local compression failure. This 
observation was true for regular T-beams and for inverted T-beams 

4. When the a,d ratio was between 4.0 and 8.0, the actual ultimate moment 
increased in direct proportion with the a/d ratio. This can be deduced from 
the fact that in this a/d range, the ultimate shearing stress was practically 
constant. 

5. (a) When the a/d ratio lies between 4.0 and 8.0, the ratio of v,/v., is 
for all practical purposes constant at 1.35. 

(b) When the a/d ratio lies between 2.0 and 4.0, the ratio v,/»,, de 
creases With an increase in the a/d ratio 

6. The inverted T-beams behaved somewhat differently from the regulas 
‘l-beams. Since the number of specimens tested as inverted T-beams was 


small. additional tests are needed. 
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Recommendations of the International Subcommittee on 
Concrete for Large Dams on the Definition of Concrete 
Mixes Used in Dam Construction* 


The purpose of this report 1s lo establish a 
untform international procedure for reporting 
the composition of concrele mire ised in the 
construction of dams and other tm portant struc- 
tures. Such a uniform procedure would greatly 
sticlic S 


and structures on a world-wide basi 


assist in the of the performance of dam 


.piror 
* * * 


In comparing a concrete described in one 
published report with that deseribed in an 


other, difficulties are often experienced ow 


ing to the absence in either or both reports ol 


certain of the relevant data. This is especially 


sO in comparing concretes for dams, 


partl 


due to the complexity thei 


introduced by 
special characteristics, ¢.g., the use of aggre 


gates of large maximum size, the use of lean 


mixes, and partly due to the number of aspects 
from which comparisons may eventually be 


heat 
those 


required, e.g., strength, permeability 


evolution, frost resistance To assist 


compiling reports on 


eoncretes lor dams Ith 


deciding what data to include, and to encour- 
age the presentation ol data likely to be of use 


n tuture 


researches, the International Sub 


committee on Conerete for Large Dams has 
prepared lists of the minimum data which it 
should be included in 
No finality can 


be claimed for such lists; their e 


recommends future 


published reports 


ol course 


tension mist 


V. 53 
4754, Redford Station, Detroit 19 
*Paper No. 11, Report R70 


(Congress aris. of the Internation ( 


Miel 


presented | 


A part of copyrighted JouRNAL or THe American Concrete inetirure, V 
Separate prints of the entire Concrete Briefa section are 


depend on future developments in concrete 
technology 

While it is obviously 
should be 


ene h 


that a full 
published on the 


desirable 


report eoncrets 


used in dam, it 


is recognized that on 


occasions only a briet description ol the con 
crete can be included It is 


that 


recommended 


each t yo ol report should 


data 


inelude the 


following minimum 


1. Minimum data required in a brief 
description of the concrete in a dam 


a) Cement content of finished conerete (in 
kg per cum or lb per cu yd 
by) effective 


Wwater-cement ratio (74 col 


rected for aggregate in the saturated, surface 
dry condition 


¢) Type or types of coment with references 


to any standard specifi ition 
the case of “blended 


ty) weight of 


ipplicable (Ii 
cements, the proportion 


material 


POZZOiaAn OF other 
present should be 


d Broad 


iggregat CY 


stuted 
petrologi il Classification ol 


limestone, granite, ete., origin 


ie., Crushed or natural ind maximum size 


employ ed 
‘ Method of compaction 


f) | ola workability aid or air-entraming 


gent 


y) lestimated au content of finished 


econ 


28, No. 11, M 057, Proceedings 
Address , O. Box 


available at 45 cents each 
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crete, whether entrained or entrapped, as a 
percentage by volume 


2. Data required in a full report on the 
concrete ina dam 
(1) Cement 

(a) Type or types of cement with reference 
to any standard specifications applicable. (In 
the case of “blended’’ cements, the proportion 
by weight of pozzolan or other material pres 
ent should be stated 

(b) Specific gravity of cement, ¢.g., as ce 
termined in distilled kerosene 

(c) Chemical composition of cement, in 
cluding percentage of alkalies present. 

(d) Properties of cement, including strength, 
(The method 
of test should be briefly indicated with refer- 


fineness, and heat of hydration 


ence to any standard specification applicable 


(2) Admiztures (including workability aids 
air-entraining agents) 

(a) Nature of added material 

(b) Amount of added material (usually 


terms of a unit weight of cement) 


(3) Properties of aggregate materials (including 


sand or inert additions ) 
The following data are 

aggregate 

contains material from more than one source 


required on the 
materials; where a concrete mix 
(e.g., Where a natural sand from a pit or river 
deposit is used in conjunction with crushed 
rock from a quarry) the data should be given 
separately for each source of material, irre 
spective of any overlap in particle sizes 

(a) Petrological type and description, ori 
gin (7.e., crushed or natural), particle shape 
and surface texture 

(b) Size distribution and proportion by 
weight of the total aggregate in the mix 

(e) Absorption of water by weight from the 
(100 to 1lOC 


surface-dry 


oven-dry condition to the 


saturated, condition 


(d) Coefficient of thermal expansion ol 
aggregate material (more especially for con 


cretes exposed to frost action 


(4) Combined aggregate (as used in the con 
erete mix) 

(a) Maximum size of aggregate used 

(b) Complete grading analysis of the com 
bined aggregate expressed in terms of “dry 
(The 


W hole 


weights |see 4(c) below] grading 


analysis should cover the range of 


aggregate sizes down to the finest sand; it 


AMERICAN CONCRETE 


INSTITUTE 


should include a statement of the percentage 
by “dry” weight of fine material passing the 
ASTM No 

(c) Absorption ol water by 
the “dry 


ing analysis) to the 


4, or equivalent, sieve 
weight, from 
’ condition (7.¢., as used in the grad 
saturated, surface-dr 
condition, of the fractions above and below 
the ASTM No 
(The dry 


in the grading analysis may differ in different 


4, or equivalent 


S1eVve 


condition customarily used 


countries and may range from the oven-dry) 


to the saturated, surface-dry condition. The 


data on absorption are necessary in ordes 


that the mix may eventually be expressibl 
in terms of the absolute volumes occ upied in 
the finished concrete 
d) Specific gravities in the saturated, sur- 
face-dry condition of the fractions above and 
below the ASTM No. 4, or equivalent, sieve 
(e) Method of batching (7.¢., b 


volume size limits of the 


weight or 
aggregate Ira 
tions which are batched separate | 


(5) Concrete proportions 


In the concrete mix: 


a) Aggregate-cement ratio by weight 


stating whether the ratio is based on aggre 


gate in the “dry condition (see Section 4 


above) or has already been corrected for the 


saturated, surface-dry condition using the 


data already given 
(The proportion ol aggregatl« 
ASTM No 


have been given in Section 4(b 


Passing the 
1, or equivalent, sieve will 
above 
b) Ieffeetive water-cement ratio b 


i.e., corrected for in the 


iwggregats 
surface-dry condition 

In the finished concrete (1.4 in the conerets 
in place in the dam after compaction but be 
fore any water loss through drying 
¢) estimated cement content of the fin 
ished concrete (in kg per cum or lb per cu d 

d) estimated air content of finished con 
crete, whether entrained or entr ipped, as a 
percentage by volume 


( estimated density of finished concrete 


(These three estimated quantities are inter 


related and will, in many cases, be based on 


the measured volume of the finished concrete 
is compared with the amount of cement used 
They should be 
other and with the data 


mix proportions hy 


consistent both with each 


ilread\ given on the 
welght ind bs absolute 


volume 





JNCRETE BRIEF 


General note on list 2 


tuken that sufficient of these 


method of ¢ 


Workah / and 
Care should be 


and 
data are included to permit calculation of the 


Properties of concret ' 
] i concrete jua i contro 


i Dimensions ition, and curing of 

ibsolute volumes 
the ce 
of both: (a 


that ol the 


pre pil 
; composition, in terms ol the 


control cubes prisins, or evilinde rs 
by 


occupied in the finished concrete 


(b) Statistical iriation in strength or of 
water and air 


. ment, aggregates, 
other properties measured Chis should in- . ; 
ane 


clude the number of specimens 


iverage strength or other property measured, 


ind the coefficient of vy ifiation 
( Method ol the 
the { ‘ 


removing 


from concrete used for te 


yiule 


mens when aggregate above a 


excluded 
d) Measured air 


imple oO 


TH 
measured on a 
meter 

‘ Measured 


concrete pecimen 


ill 
densit ol min 


neusture a On 


tested, 


large 


certain 


concrete 


the total concrete 


tl 
- conerete material below 


or equiv ilent, sieve size i 
larger aggregate 

aggre 

BE Inclusion 


speci 


the data 
the 


concretes 


ol 


provides lor possibilit 
SIZ@ 1s 
different 


aggregates through the 
matrix mortars 


Where the 


ibsolute 


COTM position oO 
volume h 
iddition to the 


given in 


mix data 


the 


under 
containing 


prope ries 


is been calculated 


more 


part 
ASTM No. 4, 


excluding the 


comparing 


heading 
ol 
large siz 
of their 
the concrete by 
it should 


conventional 


Column Design for Combined Bending and Axial Load— 
Uncracked Sections 


The ACT Code column formulas 


lor pending and i 


combined 


cracked section vhen translo 


following convenient form 
0.225f + fp 


1 + CDe/t 


xX OS 


iphi ills 
\( 


(pressed gr 


can be easily « 
(‘and D reter to notation in 

Values of N/A, a 
various steel percentages In hig 


S000 and f 16,000. Crraphes for 


in be 


combination of f, and f,’ « 


The simplicit 


the ample 


following numerical ex 


*Design engineer 


appendix for 


Rarmseyer & 
lenvation 


1318 


re plotted iwainst De/t lor 


l 


similarl 


Miller Co 


MANUFL SAVRAN* 


Section 


Section 


Section 


Example 


Design «a tied column to 
VW 


\ 100 kip 


150 ft-kip 


tied columne 


Values of 
51 
() 


Assure 


lor f 0.5 


other 


ill 


made 


ol design is best shown b 


in. column 


ipprox 


16,000 psi 
HO poms 
10 


p 0.02. krom 


imatel 


bb 


Las LLTTie 





OURNAL OF THE AMERICAN CONCRETE INSTITUTE May 1957 


Fig. |—Values of p for tied 
column—f, = 16,000, f.’ 
3000, n = 10 








1Oo |\% 20 25 430 25S 40 45 560 
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5x6 s 1/12 K 22 K 24° 4+ 9 XK «O15.6 XK (9% 
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From Fig. 1, p > 0.04 h = (0.225f.' & f,p)0.8 = 920 |b per sq in 
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568 56S 
t 1.039 
920) 1350 
From Fig. 1, p O.031 | ten #11 bars 
/ 


. It should be noted that although the value 
(five in each face), Actual p = 0.0295 


( appears in the equation, allowance has been 
Checking the above results with Iq. (27 


made for it in the graph and there is therefore 
and Iq. (29) in ACL 318-51: 


no need for computing it 


D 1.6, Ia 2s, 0.54 The advantage of using the procedure 


300,000 ass shown in this article becomes obvious when 
528 10.0205 designing sections with steel on tour laces 

- Values of D can be found by using the follow- 
O06 Ib per sq in 


* 


ing formula: 


+ 4.6 & 6/24 1 )p 


rT (Zz z*)(n 1 pg? 


16 x 6/24 D = 9167 


963 II raqu on _ 
ptt us rhe quantity z + yz? is taken from Table 1 of 


Checking with Iq. (18) in ACI 318-56: the paper by Cervin.* 


*Cervin, D. R., “Design of Rectangular Tied Columns Subject to Bending with Steel in All Faces,’ ACI Journnat 
Juan. 1948, Proc. V. 44, pp, 401-412 
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Appendix Derivation from ACT 318-56, Section 1109 
Derivation of formula 
0.225f,.’ + lp 


1+ (De/t 


From ACI 318-51, Sections 1100 and 1110 





Prollems and Practices 


A series relating lo down lo-earth, everu strength from the design maid hould he taken 





day’ concrete proble ms which atte mptls to give into account in desiqn of the structure, which + 
brief answers to the more common (and some normal practice Therefore, cylinder hould be 
limes uncommon, too questions asked about qiuen the curing condition Ol the laboratory 
concrete design and construction practices design cylinders and should produce the design 
T'o some, the answers will seem simple and frength 
obvious: others may prove lo he extremely con 
troversial 1. The design strength, / may be de 
1/1] ACT members are invited to participate fined as the assumed compressive stre ngth of 
either by submitting an inquiry, or even better concrete after 28 days of standard (laborator 
hy telling Jor RNAL readers how an intriguing euring, “us me isured by the standard test on 
problem was solved It may well be that reader standard (6 12-in.) evlinders Specifications 
will be able to suggest more practical solution usual require that the average vetual 
than those presented strength be somewhat higher to insure that no 
large amount of conerete  consecutivel 
placed be below the assumed stre ngth tor de 
Q There has been considerable controversy “ign (see Section 304, ACT 318-56 Differ 
on concrete test cylinders on this project dis ences in strength between the test eyvlinders 
largely to their treatment after casting The ind conerete in place ure expected propor 
owner's laboratory use job-e ured cylinder lo tionate to the differences in curmg Condition 
represent concrele placed and not asa check on — Tnstead of regarding the usual safety factor 


the desiqn maiz 1 heliewe that any lo of providing for a lo it trength cu 
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curing conditions, most designers endeavor to 


specify a formal curing procedure which, 
combined with anticipated later intermittent 
curing due to exposure, will eventually de- 
velop strength of concrete in place equal to or 
greater than that specified 


To 


furnished, only the standard laboratory curing 


determine adequacy of concrete as 
will provide a basis for comparison of results 
Note the statement in ACI 318-56, Section 
304(¢): “The strengths of cylinders cured on 
the job are intended to indicate the adequacy 
of protection and curing of the concrete, and 
may be used to determine when forms may 
be stripped, shoring removed, or the struc 
ture placed in service If laboratory-cured 
than 
the 
the strength 


cylinders develop — less 
the 


should be changed to increase 


specified 
strengths, proportions of concrets 
If job-cured cylinders fail to develop the ex 
pected or specified strength, the contractor 
may be required to extend or improve his 
protection and curing procedures. 

It would be quite proper for any architect 
or engineer in preparing specifications to re 
quire that job-cured specimens develop any 
fixed percentage of the 28-day strength of 
laboratory-cured cylinders before formal cur 
ing 
cations are complete or specific to this extent 


measures “are terminated Few specifi 


There is no generally accepted practice to 


establish such a percentage. Unfortunately 
the 


specimens is usually left open to argument 


interpretation of tests on job-cured 


and consequently practice varies. 
0] The 


concrete flat-slab 


roof of a multi-story reinforced 


industrial building showed 


signs of imminent failure. These signs in- 
cluded noticeable sagging and cracking in the 
exposed soffit, leaks, and sagging noticeable from 
above, since every panel formed a ‘bird bath’ 
holding rain water. The owner has been re- 


quired to evacuate manufacturing processes 
from the floor beneath and to install timber 
What 


methods should be considered short of complete 


shores for immediate safety. salvage 
removal and replacement? 

The 
slab construction with drop panel and mush- 


thick, and 24-ft 


downspouts are al 


physical data are conventional flat 


room capitals, slabs 7 in. 


square bays. Interior 


alternate interior columns. Age ts aboul 40 


years Top of slab shows 4 to 6 in. dee p 
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third baths Building code 


prescribes a snow load of 30 psf. Original con 


im every panel 


struction and later repairs left following loads 


in order from bottom to top: 2 to 4 in. com- 
pacted cinder fill, 2 to 4 in. concrete, original 
built-up roofing, 2 to 10 in. compacted cinder 
fill, 2 in. concrete, and later built-up roofing, 
tar, and gravel. This total of approximately 
100 psf dead load is now removed. No design 
or detail drawings available. Test holes chopped 
through at points of leakage show fair concrete 
quality, #5 deformed bars at 12 in. each way 
in bottom, (one rusted through, all others look 
perfect); circular crack pattern about & to 6-fl 
Both top and 


1/16 in 


diameter at top of each column. 


bottom cracks visible, perhap wide 


\ Four solutions were considered: 
1. Add a new bonded topping as thin as 
possible while roof is shored up completely 


add 


This solution would remove perhaps 50 psf 


new roof sumps at center of panels 


dead load in anticipation of the 30 psf live 
load capacity legally required. Proposed by 


owner; rejected, in worst part of roof at 
least, by the building officials, as not provid- 
ing adequate safety, in view of possible and 
uncertain rust damage to reinforcement 

2 In 


proposed in (1), add permanent structural 


addition to corrective measures 
steel shoring consisting of beams under center 
of panels to posts resting on floor near con- 
crete columns within area of capital under 
floor tejected on cost basis due to interfer 
ence with overhead pipes, ducts, and conduit 

3 In 


proposed in (1), add concrete beams and 


addition to corrective measures 


girders on top of slab. Locate girders on 


each interior column center line Im one 


direction, beams, on column center lines 
between new roof sumps and across centers 
of the worst panels. Fasten roof slab to new 
framing by threaded tie bolts through slab to 
bear on plate washers under slab, tightened 
from below after new beams have hardened 

4. Combination of 


corrective measures 


proposed in (1), (2), and (3). Substitute steel 
beams beneath slab for concrete beams pro 
posed in (3) at center of panels 
slab 
After 
bolts for steel beams wedge for 
This 


posts required in proposal (2) and provide 


Hang steel 


beams under from girders 


concrete 


above slab tightening end hanger 


bearing at 
the center of panel. would eliminate 


better roof drainage than proposal (3 





CURRENT REVIEWS 


of Significant Contributions in Foreign and Domestic Publications 


Bridges 


New-type designs of unshored wood- 
en centering for arched bridges (Neu- 
artige Konstruktionen von freitragen- 
den hoelzernen Lehrgeruvesten fuer 
gewoelbte Bruecken) 


K. Dernincer, Der Bauingenieur 
2, Feb. 1956, pp. 69-73 
teviewed by Aron L 


Berlin), V. 31, No 


Minsky 


Theory, design, and construction of three 


types of timber centering, composed pri- 


held 
First and simplest 
type, for short spans, is the simple laminated 


marily of laminated timbers (bundles) 


together by steel yokes 


arch; second uses a trussed arch, composed 
of two such arches as chords plus web mem- 
bers consisting of timber struts and held to- 
gether by steel cables or rods; third type is the 
two-or-more story trussed arch 

Placing sequence for concrete arches Usihig 
this centering is discussed 

See also (London), V 
No. 4688, 1955, pp 
rent Reviews,’”’ ACI Journa., Apr. 1956, p 
893): and Engineering News-Record, V. 157, 
No. 7, Aug. 16, 1956, p. 71 


Engine ering 


Dee. 2, 


LSO, 
Cur- 


Prestressed concrete grid bridges with 
stiffened exterior beams 

A. Gacuia, Conatructional Review (Sydney V. 29, No 
10, Oct. 1956, pp. 23-32 


Grid bridge is described as a simply sup 


ported highway bridge with two stiffened 


and 
tied 


exterior beams ia large number of in 


terior beams together with transverse 


cables through attached diaphragms only 
No lateral post-stressing through the deck 
slab is necessary. The I-beams are precast, 


prestressed near the bridge site, placed side 


A part of copyrighted Journna. or THe American Concrete Inetirure, V. 28, No. 11, May 
Detroit 19 
If it is followed by a foreign title the work reviewed is in that 
In those cases where the foreign title cannot conveniently be set in type or is not available, the language 
of the original article is indicated in parentheses following the English title 


V. 53. Address P.O. Box 4754, Redford Station 
review, the book or article reviewed is in English. 
language. 


are not available through ACI. 
year. 


Available addresses of publishers are listed in the June 
In most cases ACI can furnish addresses of publications added later 


by side on abutments, and then hinged to- 
gether with their upper flanges to form the 
bridge deck, but this deck slab does not con 
tribute to the transverse stiffness of the bridge 
structure 

Purpose of this paper is to discuss principal 
variables influencing wheel load distribution 
recommend general design 


and to simple 


method based on Leonhardt’s theory for a 
system in which the exterior beams possess 
than the 


Practical examples explain proposed method 


greater stiffness interior beams 


Prestressed concrete bridge across the 
River Mahi at Vasad 


M. V. Joauexar, The Indian Concrete Journal (Bon 
bay), V. 30, No. 9, Sept 


1956, pp. 277-279 


\ prestressed concrete bridge, 16 Bpatis 


of 110 ft each, had to be constructed at an 
average height of 70 ft above river bed. Sup 
erstructure consists of two I-shaped precast, 
prestressed girders connected by cast-in 
place diaphragms and 
slab 


erected by launching on rollers from shore on 


a cCust-in place deck 


Girders were precast on shore and 


temporary erection trusses 


Some slab-bridges and beam-bridges 
in prestressed concrete (Nogle plade- 
og bjaelkebroer i forspaendt beton) 


C, Osrenrevo and FE. Katuavuag, Ingeniéren (Copen 
hagen), V. 65, No. 44, Nov. 4, 1956, pp. 870-881 


Reviewed by Jesren STRANDGAARD 


Authors 


22 smaller 


give summarized description of 
simple span and continuous slab 
bridges and beam bridges built in Denmark 
1951-1956, all 
and W Jenson 


consulting engineers, Copenhagen 


Norway, and Sweden from 


designed by C. Ostenfeld 
Denmark 
A table gives basic geometrical and structural 


1057, Proceedings 
the English title only is given in a 


Mich. Where 


Copies of articles or books reviewed 
Current Reviews” each 


For those members that cut apart this section for pasting on cards for card indexes, a limited number of compli 
mentary reprints of the ‘Current Keviews” section are available from ACI headquarters on request 
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data for all the bridges, with span lengths 
varying from 40 ft to about 120 ft. 

General principles for arrangement of 
cables in simple and continuous spans are 
with the that 


the simplest possible arrangement is usually 


briefly analyzed conclusion 
the cheapest, in spite of an increased con- 
sumption of material. The illustrated article 


has an [english summary 


Construction 


Factory in concrete for the Pressed 
Steel Co., Ltd., Stratton, St. Margaret 


ID). H. New and R. Sanvens, The Structural Engines 
London), V. 45, No. 2, Feb. 1957, pp. 69-80 


600 ft 
The 


longer span elements were prestressed, others 


\ factory 


utilized 4 maximum of precast concrete 


approximately 400° x 


reinforced. Precast work included columns, 


beams, purlins, wall panels and rafters for 
Structural steel crane girders 


saw-tooth roofs 


were used 


Lift-slab construction 
Engineer (Melbourne \ 14, No 
149-151 


('ommonwealth 
Dee. 1956, pp 


Describes the design of an eight-stor 
built by the lift 


Bay, Svdney 


building to be 
Klizabeth 


apartment 
slab method at 


Monsanta House, London 


Prefabrication (London V. 3, No. 36, Oct. 1956, pp 


537-542 

The building, 214 x 46 ft, two stories below 
ground and eight above, was designed to give 
maximum use of prefabricated precast con- 
crete units from first to eighth floor. Con 
struction consisted of cast-in-place columns 
with precast beams, floor units, stair flights 
and wall panels. Wall panels were designed 
to serve as back-up 
Pumps and power buggies place 
concrete for Mackinac deck 
and Engineers, \ 4, No. 1, Jan. 1957 


Contractora 
pp. 04-08 


Mack Thain 
6-1n 


Deseribes paving operation for 
Straits Bridge, which will have a 
crete deck 54 ft wide, 10,247 ft long 
crete was placed by pumpline on one end of 


LISD ft 


con 


Con 


bridge being pumped as much as 


from machine to point of placement On 


other end of bridge concret« buggies vere 


used 
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Walls for a six-story building erected 
in 4 days 


Prefabrication 
14-16 


London), V. 4, No. 37, No 1956 


slid- 
ing-form method to complete the structural 
First, 


conventional 


A six-story nurses’ home utilized the 
columns 
methods; the 


remaining five floors bear on the end corridor 


walls in 4 days four were 


constructed by 
were constructed 


and partition walls, which 


by the sliding-form method 


Underground warehouse excavated in 
granite 


C.D. Zen 
7, No. 1, Jan 


vicnow and H. Moyner, Ci 
1957, pp 50-54 


Enginec 


For an underground warehouse in Oslo, Nor- 


way, consisting of six levels, 633 ft long, with 


access tunnels, precast, vacuum processed 


elements were used lor the wall panels and 


arch ceilings Cast-in-place columns were 


also vacuum processed 


Concrete co-op will rise 40 stories 


Engineering News-Record, V. 158, No. 6, Feb. 7, 1957 
! su 


I 


A reinforced concrete apartment building 
in Argentina is said to be one of the world’s 


largest reinforced concrete buildings. Over- 


all dimensions are given. Building will in- 


clude one tower 49 x 231 ft, rising 40 stories 


in height 


Factory at Dronfield, Yorkshire 


oncrete 
No. | 


and Contructional Engineering (London 


Jan. 1957, pp. 47-50 


Describes general concrete 
tool 


construction it 


a new factory including precast rool 


framing and framing for overhead 


detailed 


ind description of the design of foundations 


cranes 
Of special interest is a illustration 


for forging hammers 


Construction of a covered service 
reservoir in colloidal grout concrete 


Hl. Seppon, Journal, Institution of Water 
London, V. 10, 1956, pp. 20-50 


engineers 


This 
structed in colloidal grout concrete 
lo build 


which 


covered service reservoir Was con 


becatse 


company desired reservolry with its 


own labor force would, from time to 


time, be withdrawn from the project to work 


on more urgent maintenance and repairs 





URRENT 


Colloidal 
packed 


placing of coarse 


grout 
concrete 


concrete i tyym 


ofte red 


pre 
that 


could 


ulvant ig 


aggregate and steel 


go ahead at speed depending on labor 


“any 


available ind then be grouted at a 


later date 


lorce 


Base and sidewalls were one continuous 


slab without expansion or contraction joints 
the floor 


expanded steel sheets +7 


teinforcement in slab consisted of 


im and slab rool 


construction utilized asbestos-cement corru 
gated sheets as formwork which then became 
the slab Colloidal 


detail 


t permanent part ol 


grout concrete is discussed in some 


Supplement to 1955 edition of ASTM 
standards in building codes 
Materials, P adel; 


American Society f Testing 
1956, 224 pp., $2.75 
The 1956 supple ment to the 
IST M Standard 


includes revisions 


1955 « ompil i 

in Building Code 
ASTM 
that 


tion ol 


ind new standards 


for construction materials have been 


iccepted since publication of the 1955 edition 
Seven new specific itions and two new meth 
ods ol test are 


included Twenty-one stand 


irds and tentatives with extensive revisions 


ure published in their entirety and 63 stand 
irds and tentatives have small revisions com 
pletely deseribed to bring the 1955 compila 
tion up-to-date 

The 1955 compilation and this supplement 
together cover the full range of construction 
and 


structural remnfore 


pipe 


cement 


materials including 


ing steel; steel, cast iron, and 


building units 


copper 
bituminous roofing 


gypsum; ready-mixed concrete; and man 


other materials 


Dams 


Thin arch dams (Les barrages en voute 
mince) 
Jean Lom 


1954, 164 py 
VW I bre 


thin 


aid of 


dams as 


the 


Author considers thin arch 
shells. On this 


certain simplifications and by 


basis, and with 


neglecting cer 
tain factors (a whole chapter Is however 
devoted to evaluating the relative importance 
lactors he develops i 


The 


ol these neglected 


method of analysis of arch dams prob 


REVIEW 


lem of torsion ms treated tully is is the re 


lation of foundation and arch \ COM Parison 


of author's method with several classical and 


methods is afforded b | 


current numerics 


example (pp. 91 


A volume slim in format but not in content 


recommended to all interested in design and 


inalvsis of dams 


Prestressed dam in Scotland 
Cor le and Cor , nal Eng { 
No. 7, J 1056, pp. 414-4 


inchored 


A vertically 


imately 27 ft deep in bedrock 


pre stre sme dam Nits 


ipprox granite 


High-strength alloy steel bars were used lor 


the prestressing tt ndlones 


Design 


On the subject of self-supporting spiral 
stairs (in German) 
H. S. Geopis ind W 


Stahlbetonbau Berlin \ 


p. 247 
| 


1W55 
t(hVIEWS 
Ne 1a 
A uselul 
by huchsstemer 
Beton-und Stahthetonbau. \ Me) 


1954 


tuble to supplement a previous 


paper Self-Supporting 
Spiral Stairs 
No. 11, Nov pp. 252-250 

On the problem of buckling of a hyper- 
bolic paraboloidical shell loaded by 
its own weight 


that if 


Shell i 
straight 


chosen so four edge ure 


lines bode ine issued to be 


members that are rigid in direction of then 


bending resistance in 
planes tangent to the shell 
hres 3 
boundary conditions which 
the shear which « 


ipplies is same in both buckled and unbuckled 


ixes, have negligible 


and whose sup 


port is moment viding to these 


ore that 


Lines 


resultant ach edge tiffener 


state, problem is shown to be same as for 


flat rectangular plate 
Buckling curves are 
bee the 


required curves are 


given oni lov i sCjuare 


suse ot iiculation 


I he = 


buckling curves except that two 


plate numerour ¢ 


similar to other 
stems are 


odd 


terion for solution of the differential equation 


necessary according to an even or er 
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Designing of bending up of cables in 
prestressed concrete beams (in Polish) 
J. Mames, Inzynieria i Budownictwo (Warsaw), No 
5, 1955, pp. 151-157 


Povrwn Tecunica, AnsTracts 
No. 2 (22), 1956 


Presented as a simplification of ordinary 
methods for designing bent-up cables in pre- 
stressed Author that 


method used by Guyon to determine bend-up 


beams indicates 


point necessary is erroneous 


Torsion in reinforced and prestressed 

concrete beams 

Hf. J. Cowan, Journal, Institution of Engineers, Aus 

tralia (Sydney), V. 28, No. 9, Sept. 1956, pp. 2435-240 
Twenty-three references are given, includ- 


ing at least 13 involving research, and the 


principal results briefly described. A design 
procedure similar to that established for the 
design of sections subject to both bending 
moments and shear forces is suggested. Rec- 
ommendations for plain concrete, reinforced 
concrete, prestressed concrete, and concrete- 


encased structural steel are included 


The problem of sway in moment dis- 
tribution: General treatment using con- 
cept of virtual work 


1D). H. Curpe, Engineering (London), V 
June &, 1956, pp. 457-459 
Reviewed by Anon L. Minsky 


181, No. 4709 


Correction for sway is stated to be nec- 


essary when number of independent equa- 
relating end 
members exceeds number of joints at which 


tions of statics moments of 


moments are distributed. demon- 
that 


treated in 


Paper 


strates sway corrections may be for- 


mally a similar manner to basic 


joint-balancing procedure, the preliminary 


work involved in the analysis thus being 


simplified. A two-bay gable frame with 


pinned ends is analyzed as an example 


A consideration on the safety of struc- 
ture by plastic and statistical theory 


I. Koniant and M 
Japan National Congress for 


SuinozuKa, Proceedings of Fifth 
Applied Mechanics, Mar 


1956, pp. 84-86 


Authors examine failure of a beam sub- 


jected to a single rolling load prescribed by 
probability density function. Two types of 


failure are visualized: static collapse and 


incremental collapse 
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Stress distribution in box and corru- 
gated sections (of reinforced concrete 
members) with small eccentricity (in 
Serbian) 


Diornpie Lazarevic 


Nase Gradevinarstvo (Belgrade 
Vv. 10 


No. 9, 1956, pp. 1305-1317 
Reviewed by J. J. PotrvKa 
Such sections used in precast members and 
also in large elements and structural parts 
cast in place should be designed for maximum 
bearing capacity. Author presents simplified 
methods of design. For ratios between the 
tensile and compressive stress not exceeding 
1:4 it is possible to determine minimum depth 
of the member without ignoring the tension 
zone. Designs for small and large eecentrici- 
ties are investigated and numerical examples 
worked out 


Discussion on load tests on a three- 
story reinforced concrete building in 
Johannesburg 


The Structural Engineer 
Oct. 1956, pp. 360-369 


London), \V 44, No. 10 


Discussers questioned actual working 
stresses used in calculation of design loads, 
methods of designing web reinforcement for 
shear, comparison of stresses measured in 
main reinforcement and in web reinforcement 
with calculated values, safety precautions 
during gravity loading to failure, and offered 
general comments on system of loading and 
under failure load. (See 
“Current Reviews,’’ ACI Journat, Feb. 1956, 
Proc. V. 52, p. 702 for 


article. ) 


behavior of slabs 


review of original 


Limit analysis for 
loading (in Italian) 
Naples), V. 5, No 


nonproportional 


V. Francios:t Ricerca 


pp. 23-28 


1954 
Arptiep Mecuanics Reviews 


Oct. 1956 (Prager 


For expository reasons, determination of 
load factor of a structure by limit analysis is 
usually discussed as if a common load factor 
applied to all loads (see, however, H. J 

and W. Prager, Transactions, 
117, 1952, pp. 1481-1482). 
that 
readily extended to the case where load factor 


Greenberg 
ASCE, V 


author points out 


Present 
these methods are 
is applied only to some loads while the inten- 
sities of the other loads are fixed 
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On the improvement of stress distri- 
bution of a braced fixed arch by pre- 
stressing and its relation to the process 
of arch closure 


BE. Murakami, Proceedings of Fifth Japan 
Congress for Applied Mechanica, Mar. 1956, py 


National 
221-224 

Describes calculation and execution ol arch 
closure for flat fixed arch truss 


Plane elastic systems—Method of the 
principal redundant (Sistemi elastici 
piani—Metodo dell’ incognita princi- 
pale) 


Arritio§ = Linarr 
1956, V.1, 242 pp 


Pellerano-Del Gaudio Naples 
2000L; V. II, 144 pp. 10001 
Reviewed by J. POLIVKA 


Author’s method refers to simplified analy- 
sis of all problems pertaining to continuous 
beams, rectangular and polygonal frames, 
multiple-story framework, and other highly 
statically (like 


vari 


indeterminate structures 


Vierendeel trusses) with constant and 


able moments of inertia and for any type of 
loading Presented method is exact (no 
approximations like methods of moment dis- 
tribution) and 
ae 
Author 


the number of which is reduced to one in all 


by using tabulated values in 
amazingly simple and time saving 


introduces “principal redundants”’ 
structural problems relating to continuous 
beams of any number of spans and to hem 
symmetrical Vierendeel trusses (with respect 


Tables 


rotations at 


to horizontal axis) furnish exact 


values of elastic any support, 


deflections and bending moments in any 
section as function of the bending moment 
(or rotation) at end support and with respect 
to different elastic weight (stiffness) of 
their 


moments 


indi- 
vidual members, 
(fixed-end 


tion of possible yielding at supports 


restraining moments 
considera 


Table 


values permit also determining directly the 


and under 


location of the fixed points (conjugate points 
and also the section of maximum moment ir 
any span or member and influence lines of the 
aforementioned values. Advantages of the 
method are demonstrated on many examples 
Numerous references are cited 

Reviewer believes that important merit of 
Linari’s book is revival of old principles of 
analy zing hyperstatic structures in exact and 
have been 


simple way; these, unfortunately 


overlooked during the last decades 
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Precast shell elements of large roof 
structures. Part Il 


Dan D. Nicuvescu, Industria Constructiilor si a Ma- 
terialelor de Constructtii (Bucharest), V. 7, No May 
1956, pp. 265-276 


Reviewed by J. J. PouivKa 


Presentation of simplified membrane theery 
applied to precast shell elements with double 
tesults of the analysis are 


curvature com- 


pared with loading tests of a section 21 ft 
as already 
Ll, 1955, p 574 

observed 


wide, spanning 47 ft, deseribed in 
Part I (No 


cracks 


Fissures and 


were and recorded under 


various concentrated loadings 


Stresses in single-span deep beams 
Fr. E. Ancuer and E. M Journa 
of Applied Science V.7. No. 4, Dee. 105¢ 


pp. 314-326 


Kircuen, Australian 
Melbourne 


Presents direct method for determining 


stress distribution in single-span beams. Solu 
tion obtained is in two parts: (1) being equiva 
lent to expressions according to elementary 
and (2 


beam theory: representing correction 


to be made to these stresses. Several numeri 
cal examples are carried out and a comparison 


to a photoelastic solution is given 


Impact of transverse cranes and sug- 
gested impact loads for crane runway 
girder design 


M. Takxeven, P 
Applied Mechanics, Mar. 1956, pp 225-226 


oceedings of Fifth Japar Vational 


Congress for 


Theoretical analysis of impact horizon 
tally, vertically, and in the axial direction 


Author 


percentages: (1 


of a crane girder irrives at the 


following vertical 10) per 


cent; (2) horizontal 2.5 percent, and (3 


axial 20 percent. 


Analysis of a parabolic arch of uni- 
form thickness 

V. A. Monaan, Cone ‘ matructional kngineering 
London), V. 51, No | 1956, pp. 345-44 
ros Key 


Oct, 1056 (Pinla 


1nWws 


General equations are derived which can 
be used in design of arches of any rise 


The 


one-quarter of span, is used here, and stiffness 


span 


ratio most usual case, where rise is 


ratios, carry-over factors, arch thrust are 


derived for this ratio to simplify the calcula 
tions. Properties of arches with other rise 
span ratios can be calculated from equations 


derived 
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Effect of shrinkage and creep of con- 
crete on cracked reinforced concrete 
girders (in German) 

L. Kowvar, 


Hungaricae, 
204-411 


Acta Technica, Academiae Scientiarum 
Budapest, V. 14, No. 3-4, 1956, pp. 


Ceramic Ansrracts 
Oct. 1956 (Hartenheim) 


A theoretical 
changes in stress distribution and in location 


investigation is made of 
of neutral axis so that, in practice, composi- 


tion and strength of the concrete can be 


adapted to these conditions 


Grid bridge design 
Louis Baios, Civil Engineering, V. 27, No. 1, Jan 
1957, pp. 40-45 

Presents method for consideration of trans- 
verse framing stiffness in distributing live 
that 


con- 


loads to girders of a bridge. Claims 


consideration of transverse stiffness 


tributed by slab and diaphragms in bridge 


AASHO 


improved by rational method of considering 


design specifications of may be 


transverse stiffness presented. 


Statically indeterminate frames: the 
two basic approaches to analysis 


T. M. Cuanrron, Engineering (London), V. 182, No 
4738, Dec. 28, 1956, pp. 822-8234 
Reviewed by Aron L. Minsky 


Discussion of the equilibrium and com- 
patibility methods and their relative merits 
in analysis of various types of redundant 


structures 


Case of the overweight skeleton 


Architectural Forum, V. 106, No. 4, Apr. 1957, pp 
156-159 


Discusses and compares ultimate strength 


design for reinforced concrete and plastic 


design for structural steel stating that these 
two 


new concepts in structural design are 


now ready for architectural application. 
Describes the contributions of Charles §. 
Whitney, Vernon P. Jenson, and J. F. Baker 
(England) to the development of ultimate 


strength and plastic methods of design. 


Hyperbolic paraboloid roof is cheaper 
158, No. 15, Apr. 11, 


Engineering News-Record, V. 
1957, p. 51 

A hyperbolic paraboloid thin shell concrete 
City 
The design was the least expen- 


roof was used for a Kansas water 


reservoir. 
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sive of four alternates, including 
prestressed channel 
The 415-ft 
46-ft 
Columns are 


precast 
channel slabs, precast 
slabs, and conventional flat slabs 
diameter fifty-two 
10 in. square shells in the roof. 
spaced 45 ft 10 in 


reservoir will use 


each way. 
Analysis of bowstring arches 
F. H. Turner, Concrete and Constructional Engineering 
(London), V. 52, No. 2, Feb. 1957, pp. 61-72 
Presents a method for solution of reinforced 
concrete bowstring arches. Tables are given 
for the case of a parabolic arch in which the 
section is varied as a function of the slope 
The author states that a direct analysis would 
require determination of at least ten redun- 
dants, whereas his solution involves only four 


Materials 


Influence of inorganic chlorides and 
sulfates on the capillary water absorp- 
tion of cement mortar (Einfluss anor- 
ganischer Chloride und Sulfate auf 
die kapillare Wasserabsorption von 
ZementmGrtel) 
G. Tsunwyama, Zement-Kalk-Gips (Wiesbaden), V. 9 
No. 11, Nov. 1956, pp. 473-476 
AvuTHorR's SUMMARY 

Capillary absorption of 1:3 cement mortars 
and sulfates 
amounting to 1 and 2 percent by weight of 
cement had been added was compared with 


to which various chlorides 


absorption by mortars containing no admix- 


ture, the measurements being carried out 
under a pressure of about 3 mm water gauge 
in an apparatus invented by author. Among 
salts investigated, NaCl and KCl are found 
to produce the greatest decrease in absorp- 
tion. There is, at the same time, an increase 


in flexural strength, whereas compressive 


strength is reduced. Ratio of absorption to 
evaporation is almost equal to unity in case 
of test specimens containing no admixture; 
it is less than unity if salts have been added 
which reduce absorption. 


Testing the resistance of cements to 
sulfates (in German) 
F. W. Locner, Zement-Kalk-Gips (Wiesbaden), V. 9 
No. 5, 1956, pp. 204-210 
CERAMIC ABSTRACTS 
Nov. 1956 (Hartenheim 
The aluminate component in cement forms, 


with alkali and CaSO, solution, ettringite, 





CURRENT REVIEWS 


3CaO ~ Al,O; - 
having only 


3CaSO, - 
12H.0, harmful to 
volume stability of the hardened cement or 
With Mg sulfate, the aluminates 
form Mg hydroxide and gypsum, which may 


32H.0, or the phase 
which is 
concrete. 
also be harmful. In this process tricalcium 
silicate is attacked much more rapidly than 
dicalcium silicate, and damage appears as 4 
loosening of texture and expansion phenomena 
hydrostatic 
Different 
of testing sulfate resistance are 


caused by crystal growth or 


crystallization pressure methods 


described. 


Mineralogical information for the 
study of adhesion between hydrated 
constituents of cements and the bound 
materials (Contribution mineralogique 
&@ l'etude de Il’adhérence entre les con- 
stituants hydratés des ciments et les 
matériaux enrobés) 
J. Farmran, Revue des Matériaux de 
Paris), No, 490-491, July-Aug. 1956, p. 155; No. 492 
1056, pp. 191-209 

Reviewed by Pattie L 


Conatruction 
Sept 
MELVILLE 
A thorough mineralogical study of the bond 
aggregates and the 


microscopic inspection of dyed thin sections 


between the binder by 


of hardened concrete. The following cements 
were investigated: portland, slag, sulfate, and 
alumina. The following aggregates were in 
flint 


Three factors 


vestigated: calcite, dolomite, quartz, 


feldspar, mica, and anhydrite 
were taken into consideration: surface con- 
dition of the particles, curing and aging, and 
amount of mixing water. Best adhesion was 
observed with calcareous aggregates and port- 
Bond was found very 


land cement poor tor 


micas The interface was found constituted 
of hydrated monocalcic aluminate with alu- 
mina cements of portlandite for portland 
cements, of portlandite and aluminate and 
slag cements, 


sulfoaluminate of calcium for 


calcium for sulfate ce- 


that 


of sulfoaluminate of 
is also concluded limestone 
aggregate 
are addended 


ments It 


is not an inert Twenty-five 


references 


Masonry cements 


Cuarves FE. Wverrer, Proceedings Third International 
Symposium of Chemistry of Cement Cement and 
Concrete Association, London, 1954, pp. 633-679 
CreRaMic ABSTRACTS 
Oct. 1956 (Newman 
cements 1s 


History of modern 


Present-day 


masonry 


reviewed cement is usually a 


finely interground homogeneous mixture of 
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portland cement clinker, limestone, gypsum 


and air-entraining agent. The existing speci- 
fications for masonry cements are very loose 
in performance requirements. This weakness 
has led to expensive failures in masonry con- 
struction, an example of which is described 
with tests and photographs. It is recom- 
mended that tests for the following properties 
be added to existing specifications: autoclave 
soundness, workability retention, plasticity, 
Bond 
tests, although desirable, do not seem feasible 


Tests for 


air content, and loose bulk density 


for inclusion at present above 


properties and others were made by four 


cooperating laboratories using 16 masonry 


cements. Physical properties of 20 presently 


manufactured cements tested 


Test 


masonry were 


in the author’s laboratory results are 
given and discussed A description is given 
of the apparatus and methods used for testing 
plasticity, workability retention, bond 
(See also 


May 


and stiffening index 
feviews AC] 


1955, Proc. V. 5, p 954 


strength, 


Current JOURNAL, 


Expansive cements 
H. Laruma, Proceedings Third Inte 


posum of Chemiat 


national Sym 

y of Cement, Cement and Coneret« 

London, 1954, py 981-507 
CERAMIE 
Oct. 1056 


vdded 
its drying 


Association 
A neTRACTS 
Newman) 


expansive cement is lo portland 


cement to counteract shrinkage 


and to produce a nonshrinking cement. [ex 


pansive agent is a calcium sulfoaluminate 


cement consisting largely of (1) anhydrous 


calcium sulfate, (2 
ticularly 5CaQ 
Si) 


calcium aluminates par 
3ALO ind (3) B-2CaQ) 
Granulated blast-furnace slag is added 
as a stabilizing agent to control time of oc 
duration, and extent 


currence of expansion 


Composition, fineness, and relative propor- 


tions of the three constituents must be con 
sidered in obtaining required expansion 


ACT Joumnat 


Ma y 


Current Reviews 


Proce \ Dl, p O54 


also 


1955 


Observed unevenness in the burning 
of portland cement clinkers (Des ir- 
regularités observées dans la cuisson 
des clinkers @ ciment portland) 


A. VIReELLA 
Paris), No 


Conatruction 


17 77 


4-177 


Revue des Mattriaur de 
100-491, July-Aug. 1956, py 
Reviewed by Puitur L. Mevvicwe 


Unevenness in clinker has often been 


blamed on the fuel although it is observed 
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with cinderless fuels and does not correspond 
with the quality of the new materials. The 
common increase in siliea and decrease in 
lime appears to be caused by segregation of 
the components in the raw materials with the 
finest (calcareous) carried off by the draft 
It is concluded that fine grinding of the raw 
clinker, combined with 


rigorous agitation, 


will largely prevent this segregation. Twenty 


seven references are addended. 


Bond with reinforcing steel 
H. J. Gu«ey, Special Technical Publication No. 169 
ASTM, 1955, pp. 143-162 (Reprint available from 
lowa State College Engineering Experiment Station 
Reviews research on the bond properties 
of various types of reinforcement, develop- 
ment of specifications, both for bars and 
bond, and discusses some of conclusions ac- 
cepted in present practice. Considers effects 
of various load conditions, types of concrete 
and position in concrete on bond with rein- 
States that standard method of 
ACI 208 is 
necessary both as a check-up procedure and 


forcement. 
test developed by Committee 
as a standing hurdle to be surmounted by 
any form of bar purporting to qualify as one 
of the acceptable types of deformed bar 


reinforcement Includes 77 selected refer- 


ences as a bibliography 


Present position as regards the testing 
of admixtures to concrete (Uber den 
heutigen Stand der Priiffung von Be- 
tonzusatzmitteln) 


K. Wauz, Zement-Kalk-Gipsa (Wiesbaden), V. 9, No 
10, Oct. 1956, pp. 447-440 
Reviewed by H. H. Werner 
Standard testing methods, as required by 
the German building code, for plasticisers and 
and dis- 


air-entraining agents are outlined 


cussed, Experience to-date has shown this 
uniform testing to have real significance and 


to have promoted correct and efficient use 


Production and mode of action of 
molecular silicone films on materials 
of a silicate nature (Erzeugung und 
Wirkungsweise molekularer Silicon- 
filme auf silikatischen Werkstoffen) 

W. Noww und H. Weissnacn, Zement-Kalk-Gips 


Wiesbaden), V. 9, No. 11, Nov. 1956, pp. 476-485 
Reviewed by H. H. Wenner 


Silicones are an eminently suitable aid in 


preparing and improving industrial materials 
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of a silicate nature by their possibility of 
rendering surfaces of such materials water- 
repellent. Technically available preparations 
for this purpose are discussed, their modes of 
action are tentatively explained, and practical 
applications are dealt with. Nature of prob- 
lem and its solution are closely bound up with 
type of silicate and, furthermore, with ques- 
tion whether effect to be achieved is purely a 
effect 


action in depth is aimed at (building materi- 


surface (glass) or whether a certain 


als). Effects that can be achieved are demon- 
strated by means of measurements on silicone- 
treated glass (contact angle method) and on 
silicone-impregnated building materials (per- 
meability to air and to water, water absorp- 
Depth of 
containing cement is less than for materials 
which 


tion. ) penetration for materials 


contain no cement and this is con- 
nected with the extent to which binding of 
free lime (carbonization) has progressed (i.e., 
with age of the material concerned {esin- 
ous silicones have widest range of applicability 
in sphere of building Further 
effects resulting from treating surfaces of a 


briefly 


materials 


silicate nature with silicones are 


indicated. 


Lightweight aggregate concrete— 
gravel, clinker and lightweight aggre- 
gate concrete blocks (Béton d’agrégats 
légers—blocs de béton de gravillons, 
de machefer, d’agrégats légers) 

CSTB Srarer, Cahiers, Centre Scientifique et Techni 
que du Batiment (Paris), Bulletin No. 218 (no date 


Reviewed by Evmunp A. Pratt 


Contains a technical document (proposed 
standard) defining pozzolan and execution 
and application of pozzolanic lightweight con- 
crete; a similar technical document defining 
expanded slag and execution and application 
of expanded slag lightweight concrete; speci- 
fications for sand and gravel concrete blocks 
for walls and partitions; specifications for 
pozzolanic or expanded slag lightweight con- 
crete blocks for walls and partitions; and 
specifications for clinker concrete blocks for 
walls and partitions. Acceptance conditions 


are annexed to the “technical documents’’ 
and general manufacturing recommendations 
and general conditions of application are 


appended to the specifications. 
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Testing of cement by method of plastic 
mortar (in Serbian) 


Naaée Graderinaratco (Belgrade 
1956, pp. 814-818; Part II, V. 10. 
GUOL U4 


Reviewed by J. J 


ViastTimik Tureapzi 
Part I, V. 10, No. 6 
No. 7, 1956, py 


POLIVKA 


Yugoslav cements have been generally 


judged by compressive strength at 28 days 


of cement mortar mixed 1:3 in 7.07-em cubes. 


New method 


prismatic specimens of plastic mortar, 4 x 4 x 


testing was introduced, using 
with admixture of normal sand and 
W /¢ 0.44 Author 
presents a thorough report on new standard 
ind Part I 
various testing methods employed from be- 


New 


methods on the basis of plastic mortar intro- 


16 em, 


with constant ratio of 


specifications test methods. In 


ginning of this century are discussed 


duced in Yugoslavia with important contri- 


butions by Jelisavéic and Ristié are described 


and various characteristies of four typical 


Yugoslav cements are examined without be- 
ing compared with those resulting from tests 
with dry mortar. In Part IT author presents 
results of tests in compression and bending 
with both cubic and prismatic samples and 
concludes with the emphasis that mechanical 
tests alone should not be considered as suffi- 


evaluation of cements: chemical 


should 


ment lor 


properties also be thoroughly 


investigated 


Direct method of determining absorp- 
tion and specific gravity of aggregates 


Rock Products, V. 59, No. 5, May 


Epwin L 
1956, pp. 78 


SAXER 

79-87 
C eRAMIC 
Oect. 1956 


A neTRACTS 
Barbour 
Describes an improved method for obtain- 
ing absorption by plotting a rate of absorp 
the difficulty 
dry 


absorption is 


tion in bringing the material 


to a surtace state after inundation is 


eliminated as constant \ 


sample data sheet is included. 


Numerical evaluation of the grain size 
of concrete aggregates (Zahlenmas- 
sige Bewertung der Kornzusammen- 
setzung von Betonzuschlagstoffen) 


4{cta Technica 
Budapest, V. 13 


Academine 


No. 1-2 


8. Porovics 
Hungaricac 
93-114 


Smentiarum 
1955, py 


Reviewed by Mivos PotivKa 


Abrams’ fineness modulus is roughly pro- 
portional to the average size of aggregates. 
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Tests proved, however, that the theory of 


fineness cannot be applied to all gradings 


and that also other conditions of aggregates 


distribution 
the 


are ol importance, e.g., 
Author 
known graphical method, 
Palotas 


Kolmogorow, and introduces general formula 


proper 


of gradation discusses well 


Investigations ol 


Hummel, tests by and research by 


D 


100 log 10 D — 0.4343 | AL 
d 


0.1 


dd 


the 
the 


curve @NX 


modulus, 2) 
fid 


in Which m is the fineness 


maximum grain size in tom, and 


(equation ol 
the 


grains ol 


gradation 
the 


diameter 


lunction 


pressing relation between SIZ 


d and 
(percentage It 


grain 
than d 
tests 


smaller 


has been found by 


that the optimal value of the integral from 


strength of con 


standpoint ol compressive 


crete enn be expressed is 


5 SS low D + 165.07 0.1940 ¢ 


in kg 
that 


designates cement content 
Palotas 


favorable 


in which ¢ 


per cu om test results show 


the 
in. per kg) can be 


modulus 
the 


most fineness (in 8q 


achieved by following 


relation: 


2.66 log D O84 0.028 ¢ 


the 


spre ad ol 


that 
the 
fineness 


the 


It is concluded specific surlace is 
characteristic of 
that the 


pendable basis for 


distribution 


and modulus yields a de- 


evaluation of con- 
tinuous grain structure, assuring the necessary 


degree of spread In case of discontinuous 
to introduce a 


the 


granulometry it is necessary 


new numerical characteristic of grain 


The 


paper presents numerical and graphical meth- 


structure, 1.e., specific fictive surface 


ods of determining such specific fictive sur- 


face fesults of tests are shown in ten 


diagrams (e.g., relation between strength and 


specific surface for various fineness, gradation 


for constant fineness modulus and equal 


specific surface). 
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Studies relating to the testing of fly 
ash for use in concrete 
R. H. Brink and W. J. Havereav, Public Roads, V. 29 
No. 6, Feb. 1957, pp. 121-141 

Effect of fly ash as a cement replacement 
on strength of mortars is used as an index 
of its effect on the strength of concrete. Its 
effect on expansion due to alkali-aggregate 
Thirty-four fly 


sources 


reaction is also considered 
19 different 
Results indicate generally that import- 
ant factors are 


ashes from 


ined 


were exam- 
carbon content of fly ash, 
fineness of fly. ash (passing No. 325 sieve), 
water requirement, 


and particular cement 


used. Property of reducing expansion due to 
alkali-aggregate reaction was found to vary 


with different fly ashes. 


An evaluation of crushers and their 
relation to the particle shape of blast 
furnace slag and stone 

Heinnicn Kaninoren, Atrrep Senp, and Hernert 
Kaiser, Stahl und Eisen (Duisburg), V. 76, 1956 


pp. 957-064 

Reviewed by E. W. Bauman 
work of 
others dealing with particle shape of aggr}- 
gates are included: K. Walz, W. Pickel, G. 
Rothfuchs, F. Keil, D and K, 
Schulze describe methods for measuring and 


Several interesting references to 


{Osslein, 


evaluating flat and elongated particles using 
the weight per cu m in the process. 


Work-hardened 
steel 


Kort Bitstia, Civil Engineering and Public Works 
Renew, (London), V. 52, No, 607, Jan. 1957, pp. 57-59 


twisted reinforcing 


Reviews and compares properties of three 
commonly available types of work-hardened 
reinforcing steel in use on the continent 
Isteg, Tor, and square grip bars. Compara- 
tive data are presented on strength proper- 
ties, hardness, modulus of elasticity, and 
elongation for these various types of cold 
(Part 1 


papers on this subject.) 


work reinforcement. of a series of 


Slag cements 


F. Kew, Proceedings Third International Symposium 
of Chemistry of Cement, Cement and Concrete Associa- 
tion, London, 1954, pp. 530-580 
Ceramic AnsTRActTs 
Oct. 1956 (Newman) 
cement- 


Slag-portland portland 


slag, and slag-sulfate cements are discussed. 


cement, 


These cements contain as an essential element 
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granulated blast-furnace slag in chemically 
unchanged form, the first-named component 
being in each case the principal constituent 
Chemical and physical methods of evaluating 
a slag for use in a cement are discussed, and 
examples are given. Small-specimen com- 
pressive and bending tests are described, and 
the results of such tests are compared with 
the resulis obtained with specimens of con- 
ventional size. Methods of determining slag 
content of a slag cement are described. (See 
also “Current Reviews,’’ ACI Journat, May 
1955, Proc. V. 51, p. 954.) 
How to determine the value of a 
cement (Comment determiner la valeur 
d'un ciment) 


H. Mancne, Revue des 
(Paris), No. 486, Mar 


Reviewed by Puituir L 


Matériaux de 
1956, pp. 55-60 


Conatruction 
MELVILLE 


French and 


The latter compact 


A systematic comparison of 
Belgian testing methods 
test cubes 50 sq cm in section by dropping a 
hammer weighing 3 kg from 50 em 150 times 
The former uses a plastic mix which gives 
advantage to portland over slag cements and 
The 


correlation between cement testing and con- 


to fine over coarse ground cements. 


crete quality is poor from a quantitative point 
of view, especially when specimens made from 
plastic mixes are used 


On the determination of the hydraulic 
power of pozzolans (Sur la détermina- 


tion de l'activité hydraulique des 
pouzzolanes) 


Sreopoe, Revue des Matériaux de Construction 
No. 492, Sept. 1956, pp. 210-212 
Reviewed by Puitiie L. Mevvityie 


Paris) 


A method is discussed to measure pozzolanic 
activity by evaluating the reaction of pozzo- 
lans with hydrated lime at room temperature 
Ten 


in a CO--free atmosphere. references 


are listed. 


Pavements 


Sawed joints in concrete pavements: 
Progress and problems 


E. J. Copraan, Jr., Bulletin No. 132 


Highway Re- 
search Board, Dec. 1956, p. 31-34 


Discusses use of sawed joints in highway 
paving and problems they create in design, 
curing, and construction. 
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Modernizing a Texas highway with 
concrete 


A. L. Cuouwar, Proceedings, ASCE, V 
1956, pp. 1074-1 to 1074-7 


82, HW3, Oct. 


Reviews design and construction pro- 


cedures for concrete resurfacing 


existing 16-ft pavement 34 years old 


over an 
Con- 
struction details of longitudinal and trans- 
verse jointing procedures for the new 24-ft 
pavement are described 


Quality concrete for highway construc- 
tion with central mixing plant 


Bulletin No. 132, 
1956, pp. 1-10 


GLENWAY Maxon, 
search Board, Dec 


Highway Re 
Describes and pictures new equipment for 
highway construction, permitting better con- 
trol of quality. Discusses newly developed 
tests for uniformity of mix, consistency, and 


cement content in fresh concrete. 


Slip-form paver does complete mech- 


anized job 


Contractors and Engineers, V. 54 
pp. 116-118 


No. 1, Jan. 1957 
A slip-form paver was used in construction 
thick, 24 ft 
highway in Colorado under specification re- 
Ms-in. 10 It 

used 


of an §& in. wide, 12 mile long 


quirements of deviation in 


Trailing slip-forms 60 ft long 


were 
Transverse joints were cut by sawing. Curing 
was accomplished by white-pigmented curing 
compound. 


Concrete road construction today 
D. R. SHarp, Civil Engineering and Public 
Review (London V 51, No. 606, Dec 
1364-1465 


Works 
1956, pp 


Summarizes designs, specifications, and con- 
British 
Includes bibliography of 18 


struction methods now in use in 
paving practice 
references; first part of a series of papers on 


this subject 


Precast Concrete 


Precast arches form gym roof 
Engineering Newa-Record, V. 158, No. 5, Jan. 31, 1957 
pp. 45-47 

A California high school gymnasium con- 
sisting of precast, three-hinged concrete bents 
of 90-ft span, supports precast, cylindrical 
shell units. Shell units weigh 20 tons each, 
thick, 


are 3 in 61 ft long, and 15 ft wide. 
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Method of precasting box beams, 
plates, etc., by using vibration and 
turning the forms 
I. G. Cosrascu, Industria Constructiilor si a Material 
lor de Constructii (Bucharest), V. 7, No. 5, May 1956 
276-278 

Reviewed by J. J. PotivKa 
The method was used for precasting of 5000 
20 ft long, 
assembled into a roof structure spanning ap 


U-shaped panels, 30 in. wide an 


proximately 38 ft, two panels pitched and 
held in position by tie-rods with turn-buckles 


Admixture of calcium chloride and proper 


vibration in double steel forms successively 
turned 180 deg made it possible to remove the 


forms after 48 hour. 


Organization of mixing and precasting 
plants (in Rumanian) 


Trusruu 5 
technology), 
de Construct 


(In collaboration with other gr 
Industria Conatructiilor si a Materialelor 
V. 7, No. 4, Apr. 1956, pp. 210-221 

Reviewed by J. J. Por 


ups of 


IVKA 


Design of typical temporary and permanent 


installations of mixing equipment for con- 
crete and mortar, for precasting and curing 
structural members, transportation and stor 
age of materials, with the emphasis of ad 
ot 


good quality of products 


vantages, especially attained speed and 


Precast system for factory extension 


Prefabrication (London), \ No. 36. Oct. 1056 


550-552 
In 


story 


pp 


an almost wholly precast concrete four 
columns 


addition, interior 
16 ft 


factory are 


spaced 2 and I loors are 


deep 


2 
” 
in the 32-ft spans and 15 in. deep in the 46-ft 


All are designed for 
Floors, 


spans 
load 


prestressed 


120 Ib per sq ft 


live columns, and beams are 


Precast concrete joists with and with- 
out hollow blocks system “KAT” (in 
Serbian) 


Viapo Kamenarnovic, Nake Gradevinaratro 
No. 7, 1956, pp. 1001-1004 
Reviewed by J. J 


Belgrade 
PoLivKa 
rhe 


hollow blocks with spaces at the top to be 


reversed T-shaped beams 


support 


grouted after installation Floor finish is 


either linoleum on 114 in. asphalt underlayer 
2-in. tongue-and-groove boards 2-in 


or on 


insulating layer. Typical spacing of joiste 
is 19 in. However, it can be reduced, or the 
joists jointed, in which case tapered spaces 
are filled with concrete with additional rein- 


forcing 
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Cast stone as a modern building 
material (Betonwerkstein im neuzeit- 
lichen Bauschaffen) 


Heti_morn Friesen, Erasmusdruck Max 


Drause, 
Mainz, Germany, 95 pp. 


A book devoted to notable applications of 
cast stone (precast concrete) in Many coun- 
tries. It includes some 16 beautiful color 
illustrations, 75 black-and-white photographs, 
and a number of detailed sketches illustrating 
connection devices and other details which 
were utilized. Quality and variety of illus 
trations should make this book an interesting 
addition to the files of the modern architect 
and of particular interest to 


cast stone 


producers 


Prestressed concrete screens for drive- 
in theaters 


Conatructional Review (Sydney), V. 20, No. 12 
1956, pp. 41 


Dee, 


Drive-in theater screens were precast: pre 
stressed concrete panels, 3 in. thick (post- 
tensioned), with smooth steel trowel finish to 
form screen surface. Supporting framework 
Builders claimed that 


weight of concrete panels is advantageous in 


was structural steel 


this type of structure which must be designed 


for overturning due to wind load 


tested by 


Design 
has been an unexpected storm, 
producing winds of 75 mph during erection 
and so severe that seaffolds were destroyed 
by wind, forcing workers to take refuge on 


screen itself 


Floor elements double as service ducts 


Conatructional Review (Sydney), V. 20, No. 12, Dee 
19056, pp. 20-22 


Precast concrete elements were made in 


form of inverted troughs for a laboratory 


building. Floors and roofs of the building 


consisted of precast trough-shaped units, 


supported by inverted T-shape cast-in-place 
girders Water, gas, electricity, and waste 


water lines are all contained in troughs 
Precast slabs were used between troughs to 
furnish panels to fill 


soffit troughs, providing ceiling of alternately 


floors and acoustic 


exposed concrete troughs and acoustic 


panels 
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Precasting and prestressing of concrete 
trestle members done swiftly at special 
plant 


E. T. Wearuers, Contractors and Engineers 


} V. 54 
No. 2, Feb. 1957, pp. 106-109 


Describes plant and equipment used to 
precast piles up to 106 ft in length, deck 
girders, decks, slabs and sheet piles for the 
Island This 
project required 500 trestle piles, 528 deck 


girders, 168 2000 


Galveston-Pelican Causeway. 


railroad deck slabs, and 


sheet piles. 


Building constructed of large concrete 
blocks and precast slabs (in Rumanian) 
Industria Conatructiilor si a Materialelor de Constructii 
Bucharest), V. 7, No. 4, Apr. 1956, pp. 234-242 
Reviewed by J. J. PotivKa 
Construction of the large four-story build- 
ing, 50 ft x 180 ft, served simultaneously for 
experimenting with large wall blocks and pre- 
cast floor slabs of various mixes with different 
admixtures; results are reported as to prop- 


Also the 


on the construction site is described 


erties and economy organization 


Use of large wall blocks for apartment 
and other buildings (in Rumanian) 
I. Sveranescu, 8S. Gueorcuira and D. Georaescu, 
Industria Constructiilor #i a Materialelor de Construc 
tu (Bucharest), V. 7, No. 1, Jan. 1956, pp. 20-44 
Reviewed by J. J. PotrvKa 
Large concrete blocks and wall panels for 
bearing walls and partitions of various sizes 
up to 100 sq ft, and thickness from 4 to 12 in., 
hollow and other types, are thoroughly de- 
scribed and their manufacture and assembly 
reported, including special units for corners, 
intersecting walls, windows, and doors. Ref- 


erences are made to Russian methods. 


Prestressed Concrete 


Prestressed concrete bridges with con- 
centrated tendons (Ueber Spannbeton- 
bruecken, vorzugsweise mit konzen- 
trierten Spanngliedern) 


F. Leonnarpt, Zement und Beton 
5, May 1956, pp. 3-15 
Reviewed by Frirz Kramaiscu 


Vienna), V. 1, No. 


Article review of well-known 


method, employed and promoted by author, 


presents 


for post-tensioning by means of tensioning 


strands assembled in concentrated bundles 


that are looped at the ends around half 
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blocks. 


method, especially for bridge design, are de- 


cylindrical stress Advantages ol 


scribed. A number of interesting applica- 


tions are given. 


Some improvements that have been made 
in the course of various designs and construec- 


tions are as follows: arrangement of long 


straight stretches between short polygonal 


curvatures and use of neat cable boxes with 
paraffined guides and — slide plates have 
brought down the friction coefficient for long- 
0 and 


Continuous girders with up to 


er constructions to a value between 


20) pe reent 


seven bays have been successfully stressed 


this wa) End anchorage has been improved 


through greater spreading of strands in 


bloc k 


permits intermediate anchor cone 


this reduces local stresses and 

to be filled 
Voids 

kept ol 


anchor 


between 


the 


with grout after stressing 


cables and boxwalls are same 


magnitude to offer equal resistance to flow 
of grout. Bigger voids in intermediate anchor 
cones are prepacked with gravel to be re- 
the 
dows covered with plexiglass have been pro- 
the 


Ape ial presses 


to 600 


duced to same size Observation win 


vided to control desired stretching ol 
cables and progress of grout 
are used with a capacity ol 
12-in They 


to certam 


up tons 


and movement are constructed 


80 as permit a amount of play 
perpendicular to direction of stress to prevent 
Electrical 


For 


binding pumps speed stressing 


operations larger constructions pre- 


stressing in stages permits early application 


of a partial prestressing force to prevent 


shrinkage stresses and cracks at a time when 


concrete has not vet developed its required 


strength for final prestressing. On very long 
bridges concrete Was poured in sections and 


the filled shortly 


before first prestressing was applied. Over- 


joints between were only 


lapping of anchor loops over supports in- 


creased prestressing force in area of negative 


moments 


A series of bridges is described using the 


Leoba”’ system, including: the first pre 


stressed concrete railroad bridge in Germany 
the Neckar Canal Heilbronn; 


Rosenstein highway bridge near Stuttgart; 


AcTOsSs near 


continuous 


Danube at 


and 


built 


prestressed girder bridge 


across the Untermarchtal, 


which has a prestressed girder 1230 ft long 


without joints 
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Prestressed concrete—its design and 
construction (Spannbeton in Entwurf 


und Aiusfuhrung) 


Verlag 
15 DM 


G. Kant, Konrad Wittwer, St 1955 


585 pp 


ittgart 


Apri 


teED Mecuanics Reviews 
Oct. 1956 (Brandes 


Qualities of basic construction materials 


are explained only briefly, iis they can be 


found in many other books. In contrast, a 


complete view is given for methods of caleu- 
lation and dimensioning and construction 
Author, having constructed large 


himeelf, 


principles 


buildings ol prestressed concrete 


states general rules as well as his own thoughts 


in clear terms so that book is not only useful 


for consulting but also for stud 


Prestressed precast units for factory 
extension 
Conatructional Revie “ 


1956, py 8-40 


dney ”, No 


Dee 


Prestressed floor units were used in a four 


story english factory engineering department 


Prestressed precast floor units consisted of 


precast hollow boxes with closed ends approxi 


ft long 15 in. wide Solid end 


blocks 


mately 6 


anchorage two units wide, received 


prestressing cables contained in joints 3 in 


wide between prestressed beam units Sep 


arate lines of units and longitudinal cables 


were positioned by precast diaphi “ih spacer 


blocks in longitudinal joints Transverse 


joints, 2 in. wide vere filled with high 


strength mortar 


Design and construction of prestressed 
concrete hangars at Helsinki Airport, 
Finland 


Fr. W 


gineer 


tural En 


Girrorp and M. Januun e Struc 
5 415-427 


London), V. 44, No. 11 ‘ O56, pp 
244 
Twin 
265 ft 
150-ft 


rear 


A double hangar has clear openings ol 
ft at the doors and a depth of 150 ft 
main arches over the door openings, 
girders of 


the 


long, support secondary 
cantilevers at 24 ft at 


block 


used for main arches, post-tensioned in place 


span with 


Prestressed concrete sections were 


Secondary girders were precast post-ten- 


sioned toofing units were pre-tensioned, 


factory made. In addition to design data and 


illustrations of and erection 


test 


construction 


sequences, data is included on a beam 


accidentally damaged by fire 
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Prestressed precast platform built in 
gulf 


R. N. Bauce, Jn., Civil Engineering, V. 26, No. 7, July 
1956, pp. 41-44 


Describes design and construction of the 


first all-prestressed, rein- 
forced concrete platform erected in the Gulf 


of Mexico. 


all-prefabricated, 


The platform, utilized in an off- 
shore oil well installation, and which supports 
two 5000-bbl oil tanks on a prestressed deck, 
is supported on 


spun, hollow 


piles up to 192 ft long. 


prestressed 


Properties of Concrete 


Effect of entrained air on strength and 
durability of concrete with various 
sizes of aggregates 


Bulletin No, 128 
1956, pp. 1-19 


P. Kiureoer, 
Board 


Highway Research 
and 
siliceous gravel indicated that for concretes 
with 


Previous tests with natural sand 


constant cement content and consis- 
tency and varying water-cement ratios, ade- 
quate resistance to freezing and thawing was 
when the 


secured air content of the mortar 


fraction was 9 * | percent regardless of the 
maximum size of aggregate. Tests reported 
herein on concretes using crushed limestone 
for a aggregate 


Report also includes informa- 


coarse confirm results of 


earlier tests 
tion on effect of entrained air on strength, re 
sistance to salt scaling, volume change, and 


absorption of these concretes. 


Considerations about internal stresses 
and strains in concrete (Betrachtungen 


Uber Gefiigespannungen im Beton) 
B. Henk, Zement-Kalk-Gips (Wiesbaden), V. 9, No. 3, 
Mar. 1956, pp. 111-119 

Reviewed by H. H. Wenner 
durability of 


under influence of varying conditions of heat 


Investigations of concrete 
and humidity must consider that concrete 
consists not only of anisotropic substances 
but, indeed, of two 


components——cement 


stone and aggregate—-which often differ con- 
siderably in elasticity, thermal expansion, 
and swelling properties. Internal 


referred to as structural stresses, must conse- 


stresses, 


quently develop on subjecting material to 
heating and drying 


But also stresses caused by external loading 


cooling, wetting and 
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will be influenced by the difference in elas- 
ticity between the two components of con- 
crete. 

Equations are given and evaluated whereby 
stresses and strains developing in structural 
element, i.e., a sphere of aggregate with sur- 
rounding shell of cement stone, can be calcu- 
lated if components behave differently with 
regard to expansion or if there is an external 
this 
treatment of problem it is assumed that con- 


hydrostatic pressure. For purpose of 
crete components in themselves are isotropic 
and that their properties are virtually inde- 
pendent of influences considered, viz. tem- 


perature and humidity. 


Use of fly ash in concrete 


Aceert G. Timms and Witiuiam E 
Roads, V. 29, No. 6, Feb. 1957, pp 


Gries, Public 


142-150 

A study of properties of concrete in which 
fly ash was used as a replacement for part of 
cement. 


Fly ash from four widely used 


sources was employed. From each source 


fly ashes of varying fineness were used. Tests 
included flexural and compressive strengths, 
shrinkage, durability under freezing and 
thawing, and resistance to attack by calcium 
chloride used for ice removal. Results showed 
in general that strengths at ages less than 1 
year were less than those of plain concrete, 
Resistance to freezing and thawing was not 
improved. Drying shrinkage was reduced 
All substitutions of fly ash for portland 
cement adversely affected resistance of both 
air-entrained and non-air-entrained concrete 


to attack by calcium chloride. 


Maturity and strength of concrete 
J. M. Prowman, Magazine of Concrete Research (Lon- 
don), V. 8, No. 22, Mar. 1956, pp. 13-22 

Examines a relationship between concrete 
strength and maturity. Establishes a datum 


temperature for strength-maturity caleula- 


tions. Develops a law relating the strength 
at any maturity to the strength at a given 
maturity. Strengths are expressed as per- 
centage of that obtained at a maturity of 
35,600 deg-F-hr (28 days at 64F). The 
relationship is: 

Percentage of strength at 35,600 deg-F-hi 
= A + B logis (maturity in deg-F-hr/1000). 
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Preparation of concrete test samples 
(in Serbian) 


Z. Mucaprinovic, Nake 
No. 7, 1956, pp. 985-987 


Gradevinarstvo (Belgrade), 


Reviewed by J. J. PotivKa 


Typical sizes and shapes of concrete samples 
for testing are discussed and some of their in- 
conveniences emphasized, especially effect of 
Author 
proposes a new method of compacting the 


their preparation on compactness. 


samples for uniform comparison. 


Use of the Kelly ball for field measure- 
ment of concrete consistency 


Gries and Ropertr A. Marr, Jr., Bulle- 
Highway Research Board, Dec. 1956, pp. 


Witiiam E 
tin No. 132 
22-30 
Presents data of field tests comparing re- 
sults test the Kelly 
ball to the slump consistency 


of measurements 


test 


by 
for of 


concrete 


Curing methods and duration studies 
of pre-tensioned units 
A. M. Ozeit and W. D. Givens, Bulletin No. 82, 
Florida Engineering and Industrial Experiment Sta 
tion, University of Florida, Aug. 1956, 16 pp 
Presents research on the results of field and 
Their effects 
crete strength, both compressive and flexural, 


laboratory curing upon con- 


bond properties measured by slip of pre- 


tensioned strands, and modulus of elasticity 
Concludes that usual methods 
Florida 


plants develop sufficient 


at early ages. 


of steam curing employed in pre- 


stressed concrete 
concrete strength to permit stress release in 
2 days, as compared to 3 days for wet-burlap- 
cured products simulating standard labora- 


tory curing 


Interdependence of cement, 
gates, and air-entraining agent on the 
resistance to freezing and thawing of 
concrete 


aggre- 


J. F. Ontrn, J 
No. 9 


M. Bionpet and J. A 
(English translation 
Dams, International 
Paris, 1955, 14 pp 

d’Equipment Alpes II 
Rue Ronde, Chambéry 


Berrov, Report 
Fifth Congress on Large 
Commission on Large Dame 
Copies available from Région 

Electricité de France, 3 & 5 
France 


havoie 


A systematic study of possible combina- 
tions of air-entraining agents, aggregates, and 
cements was made. This report is concerned 
of 
10-mm mesh with a cement ratio of 200 kg 
per cu m. 


with concrete passing through a screen 
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Composition and properties of con- 
crete 


G. E. Troxeut and H. FE. Davis, McGraw-Hill Book 
Co., Inc., New York, 1956, 434 pp., $7.75 


An ideal text book 


course in plain concrete 


for an undergraduate 
Scope covers cone- 
crete materials, proportioning, concrete pro- 
duction, placing, forming, curing, and testing. 
Functions of a concrete inspector or construc- 
treated. 
to 


prin- 


tion engineer are particularly well 


An entire section of the book is devoted 
tests to illustrate 
ol 


aggregates in concrete, with many numerical 


selective laboratory 


ciples connected with use cement and 


examples and lists of questions. 


Disintegration of field concrete 


G. M. Iporn, Progress Report No. 1, Danish Com 
mittee on Alkali Reactions in Concrete, ¢ 
14 pp 


openhagen 


AUTHOR 8 SUMMARY 
A review is given of typical evidences of 


Quali 
the 


field failure of concrete in Denmark 


tative remarks are made 


alkali 


thawing, and sea water attacl 


concerning 
and 
the 
visible effects of these agents on the concrete 


mechanism ol reaction, freezing 


ind on 


Observed evidences of failure discussed 


mare 
on this basis 
It is concluded that 


surlace 


sule 


interpretation ol 


evidences, e.g. fracturing, will fre 
quently not be possible if based only on field 
Such examination however should 


the 


inspection 
more detailed 
drilled 


a forthe oming re port 


lor a 


ol 


be considered basis 


approach, e.g., by means 


to 


cores 
telerence is given 


dealing with examination of cores 


Sands and cements affect drying and 
shrinkage cracks 


E. L. Howarp and J. Ina, Rock Products, V. 59 
10, Oct. 1956, pp. 226-232 


Studies 


No 


effect different 


available 


showing of ten 


sands and different cements in 


California area on amount of drying and 


shrinkage cracks developed It was found 
that each sand and each cement had its own 
Case histories from available 
that 


cement-sand combinations were more trouble 


crack pattern 
job files confirmed conclusion certain 
some than others. All test panels moist cured 


showed no cracks at any time Panels sub 
jected to drying air had cracking tendencies 
in proportion to the loss of moisture 
did 


testing characteristics of cement or sand that 


the 


Scope 


of this study not include a method for 


causes water to stay in or leave mortal 
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Osmotic method of increasing concrete 
strength 


W. Pocany, Civil Engineering and Puthii 
Heview (London), V 51, No. 606, Dee 
$49-1351 


Works 
1956, pp 


Notes that concrete strengths are theoreti- 


cally dependent 90 percent upon porosity 


which is determined by water-cement ratio 
Proposes method for reducing water-cement 
ratio. Proposed method involves treatment 
of fresh concrete by electric current. It is 
that 
electricity should not exceed 50 C to prevent 


Only 


noted temperature rise due to use of 


evaporation direct’ current can be 
used since alternating current produces heat 
which causes too rapid evaporation. Simul- 
taneous vibration is required also to minimize 
water has been removed 


pores from WwW hich 


No experimental results are mentioned 


The water bound by cement (Das vom 

Zement gebundene Wasser) 

Zement-Kalk-Gips (Wiesbaden), V. 9 
120-122 


1956, pp 


R. Haypen, 
No. 3, Mar 
Avurnonr's SUMMARY 


It is shown that nonbound water can be 


removed from hydrating cement by boiling 
with alcohol; state of hydration process can 
therefore be determined at any given moment 

With the aid of some examples it is demon- 
strated that the new method of investigation 
data to be obtained in 


enables numerical 


many cases where it has hitherto only been 


possible to make conjectures 


Accelerated testing of concrete 
Conatructional Review (Sydney), V. 20, No. 10, Oct. 


1056, p. 35 


Reports a technique for predicting com- 
pressive strength of concrete by test within 
a few hours after specimens have been made. 
Method consists of heating test specimens in 
an oven to a temperature just below boiling 
point beginning 1% hr after mixing; the tem- 
perature is raised in | hr and kept constant 
for an additional 5 hr. The test is completed 
16 hr after heating ceases, a total of 7 hr. 
Covered steel molds retain the original mix- 
ing water for curing. 
that the 


need not 


There appear to be 


indications precise heating pro- 


cedure be exactly the same but 
that different equally serviceable curves can 
be obtained by other standard procedures, 
perhaps 185 F instead of 200 F. 
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Effect of soluble salts and lime-cement 
mortar in masonry (in German) 


K. BeramMann, Ziegelindustrie (Wiesbaden), V. 7, 
No. 13, 1954, pp. 542-544; abstracted in Journal of 
Applied Chemistry (London), V. 5, No. 5, 1955, p. 708 
CERAMIC ABSTRACTS 

Nov. 1956 

experiments on causes of efflorescence are 
described. Tests show that brick containing 
small 
having no 


only a amount of soluble salts and 


tendency to effloresce as single 
brick can show considerable efflorescence after 
Single brick should 
be tested for efflorescence tendencies, and a 
suitable 


being built up in a wall. 


mortar should be used to avoid 


efflorescence. 


Control in mixing and placing con- 
crete 


R. H. H. Kimxuam, Paper No. 17, Public Works and 
Municipal Services Congress (England), Nov. 14, 
1956, 12 pp. 

control 


Describes field used in 


paving in Great Britain, particular emphasis 


measures 


being placed on control of compaction and 
surface uniformity during finishing. Utilizes 
compacting factor apparatus for field control 
of workability and cores cut in fresh concrete 
to determine both degree of uniformity in 
spreading and amount of surcharge required 


to obtain full compaction. 


Recent research on the vibration of 
concrete 


M. Prowman, The 


d. I Reinforced Concrete 
(London), V 


4, No. 3 Sept. 1956, pp. 177-220 


Review 


Includes a review of research and construc- 
tion practices involving vibration of concrete, 
bond to 


its effect on mix 


design for vibration, measurement for vibra- 


reinforcement, 


tion within concrete, and concludes that this 
field requires much more research to take 
better advantage of vibration for improving 
concrete. Twenty pages of discussion bring 
out several particular problems in vibrating 


concrete 


Structural Research 


Properties of anchor bolts (in Finnish) 


V. A. A. Anrer, Rakennusinsinddri (Helsinki), V. 12, 
No. 3-4, 1956, pp. 32-36 


Reviewed by B. Ketorvut 


Author describes tests carried out with 


anchoring bolts in rock with special attention 
to following 


items: influence of grouting 
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length on strength of anchorage; possibilities 
of using deformed bars as anchoring bolts 
without special anchoring devices; influence of 
diameter of grouting hole; and influence of 
strength of grouting mortar. 

Failure was caused by fracture in rock, by 
exceeding bond strength between grout and 
rock or steel and grout. 
the 


In case 


Grouting length depends mostly 
Only 


when 


on 
bond between steel and grout. 
rock 


washed 


of water breaks in cement in 


grout can be away—bond between 
grout and rock is of importance 

Grouting length of 25 diameters in bolts 
with wedged heads has been found sufficient 
Deformed bars can be used without wedged 
heads with grouting length of 20 diameters 
Quality of mortar seems to have influence. A 
and W/C =0.5 


Diameter of grouting hole 


mix of 1:1 (sand < @ 1 mm 
is recommended 


seems to be of little influence 


Practical method of analyzing struc- 
tures using large models 
K. F. Tae, Ciel Engineering and Public Works Revieu 
London), V. 51, No. 606, Dec. 1956, pp. 1341-1344 
Describes simple method and apparatus 
designed to induce and control large distor- 
tions for ease in measurement on models used 
for structural analysis. Paper is first part of 


a continuing series 


Tests on circular-pipe-culvert inlets 


R. E. Senitcer, Jn., Bulletin No. 126 
Research Board 1956, pp. 11-23 


Highway 
Sept 


Model tests were carried out 
Test 


with six dif- 
ferent types of inlets 
dicated the 


drawn: (1) efficiency is 


results are in- 


and following conclusions are 


reduced if upstream 
end is mitered as compared to square-end 
inlet formed by placing groove end of tongue- 
and-groove pipe upstream; (2) 
that 


conditions only 


most of pipes 
full 


when head is 1% 
times the depth of the culvert 


tested showed culverts would flow 


for inlet 
(3) the sharp- 
edged projecting inlet and the mitered sharp- 
edged inlet are not as efficient as the square- 
edged flush inlet. Results of 
different types of inlet are presented as well 


flow tests for 


as design examples based upon the conclusions 
drawn. Includes discussion which points out 
limiting conditions within which conclusions 


may be applied 


REVIE WS 


General 


Surge-wave 
sure pipe 
H. F. Kennison, Transactions, American Societ 


Mechanical Engineers, V. 78, No. 6, Aug 
$23-1428 


velocity—concrete pres- 


including discussion 
teviewed by 


Anon L. Mimaky 


Surge-wave velocity in the case of rein 


pipe 
Pipe, 
which is not a constant but a function of the 


foreed or prestressed conerete pressure 


is a function of modulus of elasticity of 


maximum water-hammer pressure 


Paper 


outlines method of 


calculating surge-Wave 
velocities for such pipes and re ports re sults of 
some tests which substantiate method 
Concrete and masonry 
kK. Sriexi, Barnes and Noble, In 
277 pp. $1.75 

A relerence book on concrete lor 


the 
forth 


it-yourself”’ home builder. Sets prin 


ciples of concrete making in a simple way 
with directions for solution of common prob 
lems involved. Includes description of simple 
form making for usual home projects, direc 
tions for stucco and concrete 


masonry work, 


fairly complete specifications, and plans for 


a variety of home projects 


Demonstration of possible flow condi- 
tions in a culvert 


M. R. Carstrens and A. R 


Highway Research Board 


How 


Sept 


Bulletin Ne 
1056, pp. 1-10 


Possible 


culvert were reproduced in a two-dimensional! 


flow profiles within a highway 


model, photographed, classified, and analyzed 


in detail. Presents a qualitative study on the 


effects of entrance streamlining, barrel length 
submergence 


and roughness, and outlet 


Vibrating tables 


W. K. Sxeppon 


20, No. 6, June 


tional Re 
1956, pp. 1822 


Conatru 


to 


Application of the theory of d 


tables 


HAMS 


the design of vibrating lor conerete 


products. Includes practical comments and 
conclusions for optimum operation in mini 


mum time to produce best quality product 


Hydraulic self-aligning seating 


A. C. The Engineer (London), V. 202, No 
5247 1956, pp. 242-244 
‘ db 


Reviews 


CARTER 
Aug. 17 
Anon L. Minsxy 


hy 
draulic testing head for testing of concrete 


Covers design and development of a 


cubes Object was to produce equal stress 
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(rather than equal strain, such as is produced 
by fixed platens) in the specimens. Grinding 
of cube faces is obviated and localized stresses 
are avoided using the hydraulic self-aligning 
head. 


Timber design and construction hand- 
book 


Timber Engineering Co., F. W. 
York, 1956, 622 pp., $12.75 


Dodge Corp., New 

A comprehensive timber design reference 
as well as a practical field handbook. Com- 
bines many of the features of separate earlier 
publications by the Timber Engineering Co. 
in one volume, It is divided into three main 


sections: (1) fundamental characteristics of 


wood; (2) design, detailing, fabrication, and 


erection recommendations; (3) design and 
engineering specifications and tabular data 
in simplified form. A special short section 
deals with problems of form design for con- 
crete shells. This new book should be of in- 
terest to any structural engineer or to any 
construction engineer dealing with concrete 
construction as well as with wood construc 


tion 


Application of atomic research to 
building (Application des Recherches 
Atomiques au Batiment) 

Cow. Feoxuer, Cahiers, Centre Scientifique et Tech 
nique du Batiment (Paris), Bulletin 214 (no date), pp. 


27-29 


Reviewed by Evmunp A. Pratt 


Describes activities in laboratory of the 
center in the application of x-rays and gamma 
radiation (radiocobalt) for evaluation of de- 
fects in concrete (setting, consolidation, homo- 
geneity, location and size of reinforcement) 
and for systematic research on determination 
of water and 


content relative densities ob- 


tained by vibration. Some information is 


given on energy of radiation and time of ex- 
posure for various thicknesses of concrete. 


Architectural graphic standards 


Chances G. Ramsey and Hanorp R. Steerer, John 


Wiley & Sons 
758 pp., $18.50 


Inc., New York, 5th Edition, 1956 

A new edition of a familiar work, consisting 
entirely of illustrations, marked by thorough 
notations. Some 236 plates have been re- 
vised for the fifth edition and 286 new plates 
added; material has been rearranged in 23 
major groups. 

New material includes: design of plank and 
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beam framing; curtain walls; pneumatic 
tubes; elevators and escalators; design of 
special fireplaces; comparative costs of roof 
covering; furniture and equipment; and tile 
and its correct usage. 

Subjects of the revised sections are: swim- 
ming pools; metal lath and plastering; doors 
and windows; architectural terra cotta; metal 


lally 


members; 


facing materials; 
glued 


bar joists; columns; 


and laminated reinforced 


concrete; roofing materials; interior finishes; 


acoustical correction; insulation values of 


exterior walls; plumbing; electrical equip- 


ment; kitchen fixtures; and sports and games 


Fire protection equipment list 


Underwriters’ Laboratories, Ine 
283 pp. 


Chicago, Jan. 1957 


Includes official retardant classifications 


(fire ratings) for assemblies of various build- 
ing materials including structural steel, rein- 
forced concrete, plasters, sheet steel, ete., as 


columns, walls, slabs, for floor, roof, and 


ceiling construction and beams Includes 


list of 
tified by Underwriters Laboratories, Inc 


concrete masonry Manufacturers cer- 


The impact of engineering on society 
Maurice Bowra, Proceedings, Institution of Civil 
Engineers (London), Part I, V. 5, No. 5, Sept. 1956, 
pp. 633-644 


Reviewed by Anon L. Minsky 


In these 
ing journal carries articles exhorting engi- 
like 


this, literate, well-reasoned, examining the 


days when almost every engineer- 


neers to be professional men, & paper 
role of the engineer in the world from the 
earliest times to the present and the various 
“objections” to him and to his activities and 
effects on social life, is most welcome, even 
though—or perhaps especially because—it 
is by a non-engineer who confesses that he 
cannot even drive a car. (He can spell, which 
the authors of many of the afore-mentioned 


exhortations apparently cannot. ) 


Structures 


Pier Luict Nervi, F. W. 
1956, 136 pp., $6.95 


Dodge Corp., New York, 

An exciting challenge to imagination of 
both architect and structural engineer. In- 
cludes many construction views and com- 
pleted illustrations of Nervi’s works. A brief 
explanation is given of construction materials 
and methods, also methods of design and 


analysis used by Nervi to accomplish his 
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unique results economically 
difficulty of 
attitudes to others, Nervi suggests that en- 
gineering make 
much more use of models and explains his 


Admitting the 


transmitting intuitive design 


and architectural schools 


use of model analysis to enable utilization ol 
complex structural concrete 


Lectures on science of construction. 
Part I—Elementary theories of elas- 
ticity, resistance of materials (Lezioni 
di scienza delle construzioni. Parte 
prima—Elementi di teoria dell’ elas- 
tica, resistenza dei materriali) 


L. F. Donato, Colombo Cursi, Pisa, Italy, 3rd 
Edition, 1955, 282 pp., 3200 


Reveiwed by J. J. PotivKa 


Only minor have been made in 


this third 


used 


revisions 
textbook 
Italy. 


mechanics of 


edition of 
by 


chapters 


interesting 
Professor Donato 


deal 


inalysis of deformations 


being in 


Sixteen with: 
deformable bodies 
equilibrium of solid cements; potential elastic 
energy; theories of elastic equilibrium (Cla- 
Betti, Maxwell, Menabrea, Casti- 
gliano, second principle of deformation, De 
Saint-Venant); 
sional elastic systems; 


Saint-Venant’s 


peyron, 


isotropic solids; two-dimen- 


general aspects of De 
problem; action of simple 
normal forces; simple bending; simple torsion; 
combined bending; eccentric normal forces; 
other combined forces: behavior of materials 


under loading; criteria of resistance and 


safety 


Solution of difficult foundation prob- 
lems of bridges in saline soils (in Ru- 
manian) 


M. Rapvuesct 
lor de Constructii 3ucharest), V. 7, No. 3 


Industria Constructiilor si a Materiale- 
1 March 


1956, pp. 141-145 


Reviewed by J. J. PotrvKa 

Foundation difficulties in saline soils under 
water-saturated strata are described and their 
solution presented in connection with con- 
struction of a railroad bridge. Special type of 


concrete caisson was used. 


Elementary differential equations 

T. W. Martin and E. Reissner, Addison-Wesle 

Publishing Co., Reading, Mass., 1956, 260 pp 
Reviewed by Gunuarp A. Omavas 


It becomes more and more important for 


progressive engineers, who are interested in 


taking active part in the professional develop- 
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ment, to follow new theoretical research in 
engineering literature. The major obstacle 
that limits the circle of readers of theoretical 
papers seems to be that most engineers find 
themselves helpless when confronted with a 
differential equation 

book is that the 
differential 


equations have been accomplished by extreme 


this 
solutions 


The distinction of 
developments of for 
simplicity and with an attitude toward the 


subject matter that ideally suits the needs 
of practical engineers. 

The first chapter deals with formulation 
and origin of differential equations in con- 
Chap 
first 


Vial iables, 


nection with geometry and mechanics 


ter 2 treats differential equations of 


order, method of separation of 


integration of factors, variation of parameters, 
nonlinear 


power! methods, 


method of 


seTICSs equations, 


undetermined coefficients, con- 


vergence of series solutions 

Chapter 3 deals with second order differen 
tial equations following the same pattern of 
In addition 


development as in Chapter 2 


power series solutions are developed for 


regular singular points Bessel equation re- 
Chapter 4 
higher order differential equations and also 


ceives special treatment treats 
Laplace transformation method of solution 
Chapter 5 handles systems of differential 
equations. Chapter 6 considers approximate 
solutions of first order differential equations 
Taylor 
are handled at adequate length 


Picard’s iteration and series methods 
Chapter 7 shows the application of finite 
difference equations in connection with the 
solution of differential equations and linear 
difference equations 
Chapter 8 gives a short treatment of partial 
differential equations that concludes this con 
cise and very practical treatise 
are handled in 


Throughout text, equations 


a spirit of engineering application. The great 
importance of the book lies not only in its 
simplest possible explanations for the solu 
tions, but also in the extremely elementary 
manner in which some insight is given to the 
uninitiated reader about their range of appli 
cability. Power series solutions of differen 
tial 
deductive reasoning from the practical engi 
of The author, 
being one of the foremost authorities on the 


shells of the 


equations are masterpieces of simple 


neer’s point view junior 


theory of thin and cognizant 
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problems of struggling engineer, has evi- 
dently exercised an important influence on the 
excellent choice and form of the subject 


matter. 

This text has included a selection of topics, 
all treated to the extent of practical signifi- 
cance, which in reviewer’s opinion is adequate 
to provide a well balanced know-how in the 
This 


suited for self-instruction. 


application of differential equations 
text is eminently 
The authors have distinguished their book 
with a quality of shrewd and yet elementary 
mathematical presentation that should, at 
least from the vantage point of a practica} 
engineer, make this volume stand out among 
other available textbooks on the theory of 


differential equations 


JOURNAL OF THE AMERICAN CONCRETE INSTITUTE 


May 1957 


Modern masonry (natural stone and 
clay products) 


Publication No. 466, Building Research Institute, Wash 
ington, 1956, 161 pp., $4.50 


The edited 


research 


papers and discussions of a 


correlation conference on natural 


stone and clay products conducted by the 
Building Research Institute 


im Sept 19 and 20. 1956 


in Washington, 

Of particular 
interest to structural engineers is the paper 
brick 


pract ice, 


included on 
41-46, 


applications — of 


reinforced masonry, pp 


which reviews theory, and 


reinforced, grouted brick 


masonry 
Indus- 


A second article, Maintenance of 


trial Buildings,’’ pp. 103-114, includes many 
crack 


walls, principally 


examples of typical conditions — in 


masonry due to common 
faults in design, and describes maintenance 
and repair procedures required to correct the 


objectionable conditions 





Next Month..... 


list of 





The June Current Reviews section will carry the annually published 


PERIODICALS REGULARLY REVIEWED 


including the publisher's address (in some cases the name also). 


This is for the convenience of readers who may desire copies of the 
books and magazines reviewed, since they are NOT available 
through ACI. 











